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SCIENTIFIC THOUGHT IN THE NINETEENTH 
CENTURY.* 

Ir is an interesting fact that the life of 
our Association is almost coextensive with 
that nineteenth century of Christian civili- 
zation which is now drawing to a close. In 
intellectual, as in physical phenomena, we 
are tempted to overestimate the magnitude 
of near objects and to underestimate that 
of distant ones; but science and art tend 
to advance with accelerated velocity, and 
we are undoubtedly right in ranking the 
achievements of our age in science and its 
applications as far greater than those of any 
previous century. 

When our predecessors assembled a hun- 
dred years ago to organize this Academy, 
they could avail themselves of no other 
means of transportation than those which 
were in use before the time of Homer. If 
the distances over land were too great for 
convenient walking, they were carried or 
drawn by horses. If they had occasion to 
cross bodies of water, they used oars or 
sails. We have been brought to our desti- 
nation to-day by the forces of steam and 
electricity. 

The harnessing of these mighty forces for 
man’s use has transformed not only the 
modes of transportation, but the processes 
of production of all kinds of commodities. 


* Address at the Centennial Celebration of the 
Connecticut Academy of Arts and Sciences, October 
11, 1899. 
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It has wrought a revolution in the whole 
industrial system. The day of the small 
workshop is gone. The day of the great 
factory is come. Every phase of human 
life is affected by those arts which have 
arisen from the applications of science, 
Comforts and luxuries which a hundred 
years ago were beyond the reach of the 
most wealthy, are now available for the use 
of even the poor. Aniline dyes give to 
fabrics used for clothing or decoration colors 
beside which those of the rainbow are pale 
neutral tints. Sanitary science arrests the 
massacre of the innocents, and increases 
the average duration of human life. Anzs- 
thetics and antiseptics take away from sur- 
gery its pain and its peril. 

But, though our Association is an Acad- 
emy of Arts and Sciences, it has, at least in 
its later life, devoted itself chiefly to the 
cultivation of pure science, leaving to other 
organizations the development of the appli- 
cations of science. Fitly, then, our thoughts 
to-day dwell, not upon the vast progress of 
the useful arts, but upon the progress of 
pure science. Not the economic and the in- 
dustrial, but the intellectual history of our 
century claims our attention. 

I do not propose, in the few moments 
allotted to me this afternoon, to give an 
inventory of the important scientific dis- 
coveries of the nineteenth century. The 
time would not suffice therefor, even were 
my knowledge of the various sciences suffi- 
ciently encyclopedic to justify me in the at- 
tempt. I wish rather to call your attention 
to a single broad, general aspect of the 
intellectual history of our age. I wish to 
remind you in how large a degree those 
general ideas which make the distinction 
between the unscientific and the scientific 
view of nature have been the work of the 
nineteenth century. 

The first of these ideas is the extension 
of the universe in space. The unscientific 
mind looks upon the celestial bodies as 
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mere appendages to the earth, relatively of 
small size, and at no very great distance. 
The scientific mind beholds the stellar 
universe stretching away, beyond meas- 
ured distances whose numerical expression 
transcends all power of imagination, into 
immeasurable immensities. 

The second of these ideas is the exten- 
sion of the universe in time. To the un- 
scientific mind, the universe has no history. 
Since it began to exist, it has existed sub- 
stantially in its present condition. Among 
Christian peoples, until the belief was cor- 
rected by science, the Hebrew tradition of 
a creative week six thousand years ago was 
generally accepted as historic fact. If, on 
the other hand, unscientific minds not pos- 
sessed of any supposed revelation in regard 
to the date of the world’s origin, thought 
of the universe as eternal, that eternity 
was still conceived as an eternity of unhis- 
toric monotony. The scientific mind sees 
in the present condition of the universe the 
monuments of a long history of progress. 

The third of these ideas is the unity of 
the universe. To the unscientific mind the 
universe is a chaos. To the scientific mind 
it becomes a cosmos. To the unscientific 
mind, the processes of nature seem to be 
the result of forces mutually independent 
and often discordant. Polytheism in re- 
ligion is the natural counterpart of the un- 
scientific view of the universe. To the 
scientific mind, the boundless complexity 
of the universe is dominated by a supreme 
unity. One system of law, intelligible, 
formulable, pervades the universe, through 
all its measureless extension in space ard 
time. The student of science may be theist 
or pantheist, atheist or agnostic ; polytheist 
he can never be. 

What then, let us ask ourselves, has been 
the contribution of our century to the de- 
velopment of these three ideas, which char- 
acterize the scientific view of nature :—the 
spatial extension of the universe, the his- 
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toric extension of the universe, and the 
unity of the universe. 

The development of the idea of the ex- 
tension of the universe in space belongs 
mainly to earlier times than ours. The 
Greek geometers acquired approximately 
correct notions of the size of the earth and 
the distance of the moon. The Copernican 
astronomy in the sixteenth century shifted 
the center of the solar system from the earth 
to the sun, and placed in truer perspective 
our view of the celestial spheres. But, 
though astronomy, the oldest of the sister- 
hood of the sciences, attained a somewhat 
mature development centuries ago, it has 
in our Own century thrown new light upon 
the subject of the vastness of the universe. 
The discovery of Neptune has greatly in- 
creased the area of the solar system; the 
measurement, of the parallax of a few of 
the brightest and presumably the nearest 
of the stars has rendered far more definite 
our knowledge of the magnitude of the 
stellar universe ; and telescopes of higher 
magnifying power than had been used be- 
fore have resolved many clusters of small 
and distant stars. 

If the development of the idea of the 
spatial extension of the universe belongs 
mainly to an earlier period, the idea of its 
historic extension belongs mainly to our 
century. It is true, indeed, that Pythago- 
ras and others of the ancient philosophers 
did not fail to recognize indications of 
change in the surface of the earth. And, 
in the beginning of the Renaissance, we 
find Leonardo da Vinci and others insist- 
ing that the fossils discovered in excava- 
tions in the stratified rocks were proof of 
the former existence of a sea teeming with 
marine life, where cultivated lands and 
populous cities had taken its place. Hut- 
ton’s ‘Theory of the Earth,’ which in an 
important sense marks the beginning of 
modern geological theorizing, appeared in 
the Edinburgh Philosophical Transactions in 
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1788, but was not published a sa separate 
work till seven years later. Not till 1815 
was published William Smith’s Geological 
Map of England, the first example of sys- 
tematic stratigraphic work extended over 
any large area of country. To the be- 
ginning of our country belong also the 
classical and epoch-making researches of 
Cuvier upon the fossil fauna of the Paris 
basin. By far the larger part, therefore, of 
the development of geologic science, with 
its far-reaching revelations of continental 
emergence and submergence; mountain 
growth and decay, and evolution and ex- 
tinction of successive faunas and floras, be- 
longs to the nineteenth century. Far on 
into our century extended the conflict with 
theological conservatism, in which the elder 
Silliman, James L. Kingsley, and others of 
the early members of our Academy bore an 
honorable part, and which ended in the 
recognition, by the general public as well as 
by the select circle of scientific students, of 
an antiquity of the earth far transcending 
the limits allowed by venerable tradition. 

To our century also belongs chiefly the 
development in astronomy of the idea of 
the history of the solar system. It is, 
indeed, true that, in the conception of 
the nebular hypothesis, Laplace, whose 
“Théorie de la Monde’’ was published in 
1796, was preceded by Kant and Sweden- 
borg; yet the credit of the discovery be- 
longs not so much to the first conception of 
the idea as to its development into a thor- 
oughly scientific theory. Our century, 
moreover, has added to those evidences of 
the nebular theory, which Laplace derived 
from the analogies of movement in the 
solar system, the evidence furnished by the 
spectroscope, which finds in the nebulw 
matter in some such condition as that from 
which the solar system is supposed to have 
been evolved. 

But by far the most important contribu- 
tion of this century to the intellectual life 
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of man is the share which it has had in 
developing the idea of the unity of nature. 
The greatest step prior to this century in 
the development of that idea (and probably 
the most important single discovery in the 
whole history of science) was Newton’s 
discovery of universal gravitation two hun- 
dred years ago; but the investigations of 
our century have revealed, with a fullness 
not dreamed of before, a threefold unity in 
nature—a unity of substance, a unity of 
force, and a unity of process. 

Spectrum ‘analysis has taught us some- 
what of the chemical constitution, not only 
of the sun, but also of the distant stars and 
nebule ; and has thus revealed a substantial 
identity of chemical constitution through- 
out the universe. Profoundly interesting, 
from this point of view, is the recent dis- 
covery, in uraninite and some other min- 
erals, of the element helium, previously 
known only by its line in the spectrum of 
the sun. Profoundly interesting will be, if 
confirmed by further researches, the still 
more recent discovery of terrestrial cor- 
onium. 

The doctrine of the conservation of en- 
ergy formulates a unity of force in all 
physical processes. In this case, as in 
others, prophetic glimpses of the truth came 
to gifted minds in earlier times. Lord Bacon 
declared heat to be a species of motion. 
And Huyghens, in the seventeenth century, 
distinctly formulated the theory of light as 
an undulation, though the mighty influence 
of Newton maintained the emission theory 
in general acceptance for a century and a 
half. 

When Lavoisier exploded the phlogiston 
theory, and laid the foundation of modern 
chemical philosophy, it was seen that, in 
every chemical change, there is a complete 
equation of matter. But there was in the 
phlogiston theory a distorted representation 
of a truth which the chemical theory of 
Lavoisier and his successors ignored. They 
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could give no account of the light and heat 
and electricity so generally associated with 
chemical transformations. These ‘‘ impon- 
derable agents,” as they were called, be- 
lieved to be material, yet so tenuous as to 
be destitute of weight, haunted like ghosts 
the workshop of the artisan and the labora- 
tory of the scientist, wonderfully important 
in their effects, but utterly unintelligible in 
their nature. It was almost exactly at the 
beginning of our century that the researches 
of Rumford discovered the first words of 
the spell by which these ghosts were des- 
tined to be laid. When Rumford declared, 
in his interpretation of his experiments, 
‘‘Anything which any insulated body or sys- 
tem of bodies can continue to furnish with- 
out limitation, cannot possibly be a material 
substance,’ the fate of the supposed im- 
ponderable fluid heat was sealed ; but it was 
not till near the middle of our century that 
Joule completed the work of Rumford by 
the determination of the mechanical equiv- 
alent of heat. ‘About the same time, Fou- 
cault’s measurement of the velocity of light 
in airand in water afforded conclusive proof 
of the undulatory theory of light. In these 
great discoveries was laid the strong founda- 
tion for the magnificent generalization of — 
the conservation of energy—a generaliza- 
tion which the sagacious intuition of Mayer 
and Carpenter and Le Conte at once ex- 
tended beyond the realm of inorganic na- 
ture to the more subtile processes of vege- 
table and animal life. In this connection, I 
may be pemitted to refer to the work of 
some of my colleagues, with the Atwater- 
Rosa calorimeter, which has given more 
complete experimental proof than had pre- 
viously been given of the conservation of 
energy in the hnman body. 

But by far the greatest of the intellectual 
achievements of our age has been the de- 
velopment of the idea of the unity of pro- 
cess pervading the whole history of nature. 
The word which sums up in itself the ex- 


at 
al 
éd 
4 


DECEMBER 29, 1899. ] 


pression of the most characteristic and 
fruitful intellectual life of our age is the 
word evolution. The latter half of our cen- 
tury has been so dominated by that idea in 
all its thinking, that it may well be named 
the Age of Evolution. We may give as the 
date of the beginning of the new epoch the 
year 1858 ; and the Wittenberg theses of the 
intellectual reformation of our time were 
the twin papers of Darwin and Wallace, 
wherein was promulgated the theory of 
natural selection. 

And yet, of course, the idea of evolution 
was not new, when these papers were pre- 
sented to the Linnzan Society. Con- 
sciously or unconsciously, the aim of science 
at all times must have been to bring events 
that seemed isolated into a continuous de- 
velopment. To exclude the idea of evolu- 
tion from any class of phenomena, is to 
exclude that class of phenomena from the 
realm of science. In the former half of our 
century, evolutionary conceptions of the 
history of inorganic nature had become 
pretty well established. The nebular hy- 
pothesis was obviously a theory of planetary 
evolution. The Lyellian geology, which 
took the place of the catastrophism of the 
last century, was the conception of evolu- 
tion applied to. the physical history of the 
earth. 

Nor had there been wanting anticipations 
of evolution within the realm of biology. 
The author of that sublime Hebrew psalm 
of creation, preserved to us as the first 
chapter of Genesis, was in his way a good 
deal of an evolutionist. ‘ Let the earth 
bring forth,’ ‘let the waters bring forth,’ 
are words that point to a process of growth 
rather than to a process of manufacture in 
the origination of living beings. In crude 
and vague forms, the idea of evolution was 
held by some of the Greek philosophers. 
Just at the beginning of our century La- 
marck developed the idea of evolution into 
something like a scientific theory. Yet it 
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is no less true that the epoch of evolution 
in human thought began with Darwin. 
Manifold suggestions there were of genetic 
relationships between different organisms, 
whether organic forms were studied by the 
systematist or the embryologist, the geog- 
rapher or the paleontologist ; but each and 
all found the path to any credible theory of 
organic evolution blocked by the stubborn 
fact that variations in species appeared 
everywhere to be limited in degree, and to 
oscillate about a central average type, in- 
stead of becoming cumulative from genera- 
tion to generation. In the Darwinian prin- 
ciple of natural selection, for the first time, 
was suggested a force, whose existence in 
nature could not be doubted, and whose 
tendency, conservative in stable environ- 
ment, progressive in changing environ- 
ment, would account at once for the per- 
manence of species through long ages, and 
for epochs of relatively rapid change. How- 
ever Darwin’s work may be discredited by 
the exaggerations of Weismannism, how- 
ever if may be minified by Neo-Lamarck- 
ians, it is the theory of natural selection 
which has so nearly removed the barrier in 
the path of evolution, impassable before, as 
to lead, first the scientific world, and later 
the world of thought in general, to a sub- 
stantially unanimous belief in the deriva- 
tive origin of species. Certain it is that no 
discovery since Newton’s discovery of uni- 
versal gravitation has produced so profound 
an effect upon the intellectual life of man- 
kind. The tombs of Newton and Darwin 
lie close together in England’s Valhalla, 
and together their names must stand as the 
two great epoch-making names in the his- 
tory of science. 

Darwin’s discovery relates primarily to 
the origin of species by descent with modi- 
fication from preexisting species. It throws 
no direct light upon the question of the 
origin of life. But analogy is a guide that 
we may reasonably follow in our think- 
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ing, provided only we bear in mind that 
she is a treacherous guide and sometimes 
leads astray. Conclusions that rest only 
on analogy must be held tentatively and 
not dogmatically. Yet it would be an un- 
reasonable excess of caution that would 
refuse to recognize the direction in which 
analogy points. When we trace a continu- 
ous evolution from the nebula to the dawn 
of life, and again a continuous evolution 
from the dawn of life to the varied flora 
and fauna of to-day, crowned as it is with 
glory in the appearance of man himself, 
we can hardly fail to accept the suggestion 
that the transition from the lifeless to the 
living was itself a process of evolution. 
Though the supposed instances of spon- 
taneous generation all resolve themselves 
into errors of experimentation, though the 
power of chemical synthesis, in spite of the 
vast progress it has made, stops far short of 
the complexity of protoplasm, though we 
must confess ourselves unable to imagine 
any hypothesis for the origin of that com- 
plex apparatus which the microscope is re- 
vealing to us in the infinitesimal laboratory 
of the cell, are we not compelled to believe 
that the law of continuity has not been 
broken, and that a process of natural tran- 
sition from the lifeless to the living may 
yet be within reach of human discovery ? 

Still further. Are we content to believe 
that evolution began with the nebula? 
Are we satisfied to assume our chemical 
atoms as an ultimate and inexplicable 
fact? Herschel and Maxwell, indeed, have 
reasoned, from the supposed absolute like- 
ness of atoms of any particular element, 
that they bear “the stamp of a manufac- 
tured article,” and must therefore be sup- 
posed to have been specially created at 
some definite epoch of beginning. But, 
when we are speaking of things of which 
we know as little as we know of atoms, 
there is logically a boundless difference be- 
tween saying that we know no difference 
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between the atoms of hydrogen, and saying 
that we know there is no difference. Is it 
not legitimate for us to recognize here again 
the direction in which analogy points, and 
to ask whether those fundamentai units of 
physical nature, the atoms themselves, may 
not be products of evolution? Thus analogy 
suggests to us the question, whether there 
is any beginning of the series of evolution- 
ary changes which we see stretching back- 
ward into the remote past; whether the 
nebulze from which systems have been 
evolved were not themselves evolved; 
whether existing forms of matter were not 
evolved from other forms that we know 
not; whether creative Power and creative 
Intelligence have not been eternally imma- 
nent in an eternal universe. I cannot help 
thinking that theology may fitly welcome 
such a suggestion, as relieving it from the 
incongruous notion of a benevolent Deity 
spending an eternity in solitude and idle- 
ness. The contemplation of his own attri- 
butes might seem a fitting employment for 
a Hindoo Brahm. It hardly fits the char- 
acter of the Heavenly Father, of whom we 
are told that he ‘ worketh hitherto.’ 

In the last suggestion I have ventured 
outside the realm of science. But most 
men are not so constituted that they can 
carry their scientific and their philosophical 
and religious beliefs in compartments sepa- 
rated by thought-proof bulkheads. Scien- 
tific and philosophic and religious thought, 
in the individual and in the race, must act 
and react upon each other. It was, there- 
fore, inevitable that our century of scien- 
tific progress should disturb the religious 
beliefs of men. When conceptions of tne 
cosmos with which-religious beliefs had 
been associated, were rudely shattered, it 
was inevitable that those religious beliefs 
themselves should seem to be imperilled. 
And s0,in the early years of the century, 
it was said, if the world is more than six 
thousand years old, the Bible is a fraud, 
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and the Christian religion a dream. And 
later, it was said, if physical and vital 
forces are correlated with each other, there 
is no soul, no distinction of right and 
wrong, and no immortality. And again it 
was said, if species originate by evolution, 
and not by special creation, there is no 
God. So it had been said centuries before, 
if the earth revolves around the sun, Chris- 
tian faith must be abandoned as a super- 
stition. But in the nineteenth century, 
as in the sixteenth, the scientific con- 
clusions won their way to universal ac- 
ceptance, and Christian faith survived. 
It showed a plasticity which enabled it to 
adapt itself to the changing environment. 
The magically inerrant Bible may be aban- 
doned, and leave intact the faith of the 
church in a divine revelation. The cor- 
relation of forces acting in the human 
cerebrum with those of inorganic nature 
may be freely admitted ; and yet we may 
hold that there are other forms of causation 
in the universe than physical energy, and 
that the inexpugnable belief of moral re- 
sponsibility is more valid than the strongest 
induction. The ‘carpenter God’ of the 
older natural theology may vanish from a 
universe, which we have come to regard as 
a growth and not a building; but there 
remains the immanent Intelligence 


‘* Whose dwelling is the light of setting suns, 
And the round ocean, and the living air, 
And the blue sky, and in the mind of man;’’— 


the God in whom ‘ we live and move and 
have our being.’ 

The church has learned wisdom. The 
persecution of Galileo is not likely to be 
repeated, nor even the milder forms of 
persecution which assailed the geologists 
at the beginning, and the evolutionists in 
the middle, of our century. And science, 
too, has learned something. In all its 
wealth of discovery, it recognizes more 
clearly than ever before the fathomless 
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abysses of the unknown and unknowable. 
It stands with unsandaled feet in the 
presence of mysteries that transcend human 
thought. Religion never so tolerant. Sci- 
ence never so reverent. Nearer than ever 
before seems the time when all souls that 
are loyal to truth and goodness shall find 
fellowship in freedom of faith and in ser- 


vice of love. 
Norra Ricks. 


RESULTS OF THE SECOND BOTTEGO EXPE- 
DITION INTO EASTERN AFRICA.* 

UnpeEr the auspices of the Italian Geo- 
graphical Society, whose President signs 
the preface, the survivors of the Second 
BottegO Expedition into Eastern Africa 
have prepared and published a narrative of 
their arduous journey, and an account of 
the results achieved at the cost of two 
valuable lives. The volume is well written 
and profusely illustrated—it is, moreover, 
accompanied by a series of clearly drawn 
maps of the country traversed, much of 
which had been previously unvisited by 
European explorers. 

On his second expedition Vittorio Bot- 
tego, accompanied by three valiant assist- 
ants—Lamberto Vannutelli, Lieutenant in 
the Royal Navy; Carlo Citerni, of the 
Italian Army, and Dr. Maurizio Sacchi, 
left Naples on the 3d of June, 1895, and 
reached Brava on the Southern Somali 
coast on the Ist of October of that year. 
Ten days later the explorers marched out 
of Brava with a caravan of 250 Ascaris, 
and on November 18th reached the out- 
skirts of Lugh, an important emporium of 
trade in Southern Somaliland, situated on 
the River Juba in about 3° north latitude, 
which had been visited by Bottegd on his 
first expedition. Lugh, it was found was 


*L’Omo. Viaggio di esplorazione nell’ Africa 
Orientale narrato da L. Vannutellie C. Citerni. 
Sotto gli auspici della Societa Geographica Italiana. 
Milano, 1899. 
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at that time in possession of a band of pre- 
datory Abyssinians, who of late years, as is 
well known, have traversed and ravaged the 
whole of southern Somaliland. Alarmed, 
however, by the reports of the advancing 
caravan Of Italians, the Abyssinians had 
withdrawn leaving Lugh in ruins and com- 
pletely deserted, as the native inhabitants 
had taken refuge on the other side of the 
river. Lugh lies on a peninsula of land 
nearly surrounded by a bend of the River 
Jutz, and defended by a wall some 200 
meters in length which crosses the isthmus 
from bank to bank. The Italians were 
naturally well received on their arrival as 
deliverers from the much hated Abyssinians, 
and were treated in the most friendly way. 
After a few days they induced the popula- 
tion to return to their deserted city, and 
reinstated the Sultan of Lugh—Ali Hassan 
Mir on his tottering throne. A fort was 
built and a guard of 45 Askari left in it for 
the protection of the inhabitants against 
further invasions while a treaty of perpetual 
alliance between Italy and the Lughians 
was drawn up and signed. 

Some distance above Lugh the Juba is 
divided into three branches—the Ueb com- 
ing from the north, the Ganula Doria from 


*the northwest and the Daua from the west. 


After a month’s delay, during which an ex- 
cursion up the Ueb in order to restore some 
captives to their friends was made by some 
of the party, the expedition was reunited at 
the end of January, and proceeded up the 
valley of the Daua or great western branch 
of the river Juba, along the caravan road 
which leads to the region of the lakes. On 
the 2d of February they crossed from the 
left to the right bank of the Daua, and con- 
tinued thence at some distance from its 
banks through the country of the Garra- 
Somali, then passing into that of the Boran, 
a race of pacific shepherds speaking a Galla 
tongue. Leaving the water-basin of the 
Daua to the left, and proceeding through 
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the hills, the party arrived on March 17th 
at Ascebo—a large village of from 300 to 
400 houses—on the outskirts of the Boran 
country. A few days later they arrived on 
the banks of the Bisan-Gurracia, the first 
water met with flowing in a western direc- 
tion. Burgi, a pleasant village in the moun- 
tain of the Amarr-Bambsla, was reached on 
March 30th, and the tomb of Eugenio Rus- 
poli, an Italian explorer who was accident- 
ally killed there some years before, was vis- 
ited. 

The route taken hence was northward 
along the Badditu range until a new lake 
‘never before seen by European eyes’ was 
discovered on May 12th. Lago Regina Mar- 
gherita, as it was agreed to name this fine 
sheet of water after the Queen of Italy, is 
surrounded by lofty mountains, some of 
which are said to attain a height of nearly 
11,000 feet. Twenty-five days were spent 
on the exploration of this beautiful lake, 
which is about 250 kilometers in circumfer- 
ence, and lies at a height of 4200 feet above 
the sea-level. Just south of it, divided by 
low ground, is another smaller lake—Lake 
Ciam6, and the two together drain into Lake 
Stephanie, which lies some sixty or seventy 
miles to the southwest of them. 

On June 12th, the exploration of the 
new Lakes having been completed and suf- 
ficient rest obtained, the explorers were 
ready to proceed onwards in search of the 
great river Omo, to trace the course of 
which was one of the principal objects of 
their expedition. It having been ascertained 
that the Abyssinians were in occupation of 
the country to the north of the new Lake, it 
was resolved to proceed due west through 
the mountains, and a most difficult task this 
proved to be. The path led through moun- 
tains from 9000 to 10,000 feet in altitude, 
and the natives were energetically hostile. 
But at the end of June they had traversed 
the range, and found themselves on the 
south bank of the much sought for river 
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which drains the southern provinces of Abys- 
sinia. Unfortunately the Abyssinians had 
become well aware of their movements; 
and an Abyssinian Ras, Uoldu Ghirgis 
stood in battle array on the north bank 
ready to stop them. Turning away to the 
west through the mountains the Italians 
managed with great difficulty to escape 
their enemies, and, though hampered by 
constant attacks from the natives, succeeded 
in reaching the Omo again, and in descend- 
ing its left bank to Lake Rudolf. It was 
thus shown that the great Abyssinian River 
Omo flows neither into the Nile as had 
been conjectured by some geographers, nor 
into the Juba, as had been supposed by 
others, but constitutes the principal feeder 
of the internal basin of Lake Rudolf. That 
a large river entered this Lake at its 
northern extremity was well known from 
former explorations. But noone had shown 
its identity with the Abyssinian Omo, 
which was thus fully established. On 
August 30, 1895, the Italian travellers found 
themselves at the north end of Lake Rudolf 
in occupation of the cabin of Dr. Donaldson 
Smith, the American explorer, who had 
been in the same spot about a year before 
them. 

The chief object of the second Bottego 
expedition had thus been accomplished. 
The Omo had been traced to its outlet in 
Lake Rudolf. Besides this many miles of 
fresh country had been traversed, and a 
new and most interesting lake discovered— 
not only discovered, but carefully measured 
and mapped, as will be seen by the charts 
attached to this volume. 

Had the voyagers gone home by the 
usual route through British East Africa, or 
returned by the way they came they would 
have been allowed the credit of having 
done excellent work. But they were still 
ardent for further discoveries. 

In the first place a side-excursion was 
made by Bottegd and Vannutelli to Lake 
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Stephanie. The river Sagan, which drains 
Lakes Margherita and Ciamo, and which 
they had struck on their former route to 
Burgi, was found running into the head of 
Lake Stephanie. It was a good elephant 
country, and 14 elephants were killed in 
five days. The tusks together with the 
ivory previously procured were sent off to 
Lugh by a Somali caravan. On October 
18th the whole party was again assembled 
at Bumé, at the northeast corner of Lake 
Rudolf. 

Here it was resolved, on consultation, 
that Dr. Sacchi should proceed home via 
Lugh with ivory and the scientific collec- 
tions already accumulated, while the re- 
maining members of the party should con- 
tinue their explorations. Dr. Sacchi reached 
Ascebos safely, but on returning to Lake 
Margherita to fetch some ivory placed in 
cache there, was unfortunately killed in 
an encounter with the natives some four 
months later (February 7, 1897). 

Before leaving Lake Rudolf the remain- 
ing explorers resolved to make it quite cer- 
tain that no river flowed out on the western 
side of the lake. The western bank of 
Lake Rudolf was, therefore, carefully ex- - 
amined as far south as about 3° N. L., 
where the river Tirgol flows from the west 
into the lake. Beyond this it had been 
already ascertained that there was no water 
issuing out of Lake Rudolf, which is, there- 
fore, a closed basin, and has no connection 
with the Sobat and so with the Nile, as had 
formerly been supposed possible. 

Starting again from the north end of 
Lake Rudolf on December 13, 1896, the 
travellers proposed to make their way home 
through Abyssinia, little aware of the un- 
fortunate series of events which had taken 
place between that country and Italy. 
Leaving the large northeastern gulf of the 
lake on their right, they arrived shortly 
on the river Sacchi, as they proposed to 
name this stream after their lost com- 
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panion, and ascertained that though flow- 
ing directly southwards it did not at that 
time actually reach Lake Rudolf, but prob- 
ably passed into it only by infiltration. 
For ten days the River Sacchi was 
ascended, through a fine and fertile coun- 
try, but with few inhabitants. At about 
5° 30’ N. L. this river was quitted for the 
adjoining mountain range on the left, and 
after passing the water—parting at some 
5700 feet in altitude a descent was made 
into the valley of the Sobat or strictly 
speaking that of the Guib& or Acobo—one 
of its principal southern confluents. The 
Guiba was reached on January 3, 1897, in 
about 6° 30’ S. L. and 35° E. L. It was 
here found tobe a stream of about 200 feet 
in breadth and a foot and a half deep— 
some 30 or 40 miles from its sources in the 
mountain of Caffa. The descent of the 
Guiba was commenced on the left bank. 
A few days later the stream was crossed 
and progress was continued on the right 
bank some way from the stream, which was 
regained at Ghira, the first village in the 
extensive district of Jambo. Here it was 
found that a tongue nearly allied to that of 
the Shilluks of the Upper Nile was spoken, 
and intercourse was opened with the natives 
by one of the Ascari who happened to be of 
a native of Fashoda, but there were great 
difficulties about guides. Finally it was 
determined to proceed to the north, and 
another confluent of the Sobat—the Ghélo, 
a limpid stream running placidly west- 
ward—was reached on January 23, 1897. 
On attempting to descend the Ghélo the 
party became involved in marshes and much 
harassed by hostile natives, and were obliged 
to return to their former quarters on the 
Ghélo which were regained on February 
6th, after serious losses in men and bag- 
gage-animals. After a few days’ journey 
up the Ghélo, during which a new lake, 
proposed to be called Lake Gessi, was dis- 
covered, that river was left, and a course 


[N.S. Vou. X. No. 261. 


nearly due north was taken which brought 
the party after crossing several smaller 
affluents on the 26th of February, 1897, to 
the main stream of the Sobatin 8° 10’ N. L. 
The Sobat or (Upeno) is here a fine stream 
of 900 feet in width and 3 feet in depth, 
flowing through a fertile and thickly popu- 
lated valley. Crossing the river with the 
assistance of the natives, which here were 
still of the Jambo tribe, the party con- 
tinued up the right bank for several days, 
and then left the river to ascend the Abys- 
sinian mountains—which border the valley 
on the north. Before doing this, however, 
a letter was sent to the Abyssinian Resi- 
dent in the adjoining districts of the Sajo 
asking for permission to pass through his 
country. In reply to thissome Abyssinian 
soldiers were dispatched to invite the Ital- 
ians to come on, and toshow them the way, 
and shortly afterwards they met Abba 
Cialla, brother of the Resident, Giotd di 
Lega, with a large cortege sent expressly to 
welcome them. On March 16th accord- 
ingly the weary travellers arrived at Jullem, 
near Gobo, the residence of the Desgatch, 
and were most cordially received. Surely 
now, they thought, their long tramp had 
come to an end and they would have an 
easy passage across Abyssinia to their coun- 
trymen at Cassata. Never were such ex- 
pectations more miserably disappointed. 
The treacherous Abyssinians made an at- 
tack on the Italian camps on the night of 
March 17, 1897. Captain Bottegd was 
killed, Citerni was wounded, and the whole 
of the party either slaughtered or taken 
prisoners. Citerni and Vannutelli were 
imprisoned in irons, and most shamefully 
abused and treated until June 13th, when 
orders were received from Menelek that 
they should be sent up to Addis Abeba. 
Although these orders were complied with 
it was not until the day of their entrance 
to the capital that their chains were 
removed. At Addis Abeba, which was 
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finally reached on June 22, 1897, Van- 
nutelli and Citerni, the two surviving 
members of the Second Bottegd Expedition 
were most cordially received by the Italian 
Envoys—Major Nerazzini and Captain 
Ciccodicola, and arrangements were quickly 
made for their return to Europe. 

Among the perils and dangers of such a 
journey as this especially when the great 
difficulties of transport are taken into con- 
sideration, the collection of scientific speci- 
mens is by no means an easy task. Yet, 
us will be seen by reference to the Appen- 
dix to the present volume, the members of 
the Second Bottego Expedition by no means 
neglected this part of their duties. After 
the geological, meteorological, and astro- 
nomical observations are given we find a 
summary of the zoological results prepared 
by Dr. Gestro of the Museo Civico of Genoa. 
These are based on specimens obtained 
during the first part of the journey between 
Brava and Lake Rudolf which, however, 
formed but a very small proportion of the 
whole collections. The Mammals have been 
described by Mr. Oldfield Thomas of the 
British Museum in two papers published in 
the Annals of the Museo Civico of Genoa, 
the first relating to 27 species and the sec- 
ond to 20, one of which (Crocidura bottegi) 
was new to science. The few birds saved 
from the wreck have been named by Count 
Salvadori, the Reptiles and Batrachians by 
Mr. Boulenger and the Fishes by Sigo Vin- 
ciguerra. Their reports have likewise ap- 
peared in the same well-known periodical. 
The more numerous specimens of Inverte- 
brates have been worked out by various 
specialists of whose contributions the titles 
are given here, together with an abbreviated 
account of the principal novelties accom- 
panied by many excellent illustrations. The 
value of this well prepared volume is fur- 
ther enhanced by the excellent series of 
maps attached to it, whereby every de- 
tail of the routes pursued may be followed 
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with the greatest ease. The name of Gia- 
cano Doria attached to the preface isa 
guarantee that neither trouble nor expense 
has been grudged in the production of the 
present volume as is indeed at once evi- 
dent to all that examine it. 

P. L. SCLATER, 


LONDON ZOOLOGICAL SOCIETY. 


ON THE CHEMICAL NATURE OF ENZYMES. 

THE enzymes form one of the most inter- 
esting groups of organic compounds from 
the physiological as well as the purely 
chemical point of view. Physiologically 
they may be classified as follows: 

1. Enzymes which are intimately con- 
nected with nutrition, as diastase, pepsin, 
trypsin, lipase, ete. 

2. Enzymes which cause oxidations—the 
oxidases. 

3. Enzymes which bring on coagulations, 
the clotting enzymes: rennet, thrombase, 
pectase. 

The first group has been known longest 
and best and has served certain authors for 
inferences and distinctions which at pre- 
sent are no longer tenable. Erroneous 
views as to the réle of enzymes are however 
now and then entertained even at the pre- 
sent day, actions being ascribed to them 
which belong exclusively to the living pro- 
toplasm itself. Thus, in an article on 
‘ Assimilation and Heredity’ the hypoth- 
esis was formulated that ‘‘ enzymes are 
the true bearers of heredity.”’ Thus far it 
has been the well founded inference that 
the molecular arrangement, the invisible 
organization or tectonic of the chromosomes 
forms the foundation of the genetic differ- 
entiation and heredity. These chromosomes 
consist principally of a nucleoproteid (chro- 
matin) ofa very labile nature, that is easily 
converted into a stable proteid by injurious 
influences which cause their death. The 
chromatin of the chromosomes of different 
animals may not be identical, but only iso- 
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meric, or otherwise closely related (some- 
thing chemically very difficult to prove), 
but there can be no doubt that the tectonic 
must bea different and a specific one in 
the chromosomes of every different kind of 
animal. This different construction or ma- 
chinery causes those special differentiations 
in the further development of a fecundated 
egg which characterize a species,* while 
it is the chemically labile nature which 
confers the power of transforming and ap- 
plying energy. 

Moreover, the same author ascribes to 
enzymes the power to form living matter 
from the dead matter of the food. This, 
too, isnotcorrect. The proteolytic enzymes 
merely provide the living animal cell with 
soluble protein (albumoses), but this inac- 
tive protein is converted into living matter 
by the living protoplasm itself (probably 
by the nucleus), but surely not by enzymes. 

Besides the known enzymes that act on 
glucosides, carbohydrates, fats and true 
proteins, there exist certainly still others of 
however a rather narrow sphere of activity. 
Certain mites and a few fungi attack hair 
and horn and utilize therefore keratin as 
food, hence, they must be able to prepare 
an enzyme (keratinase), especially adapted 
to dissolve keratin. Certain fungi easily 
perforate the chitin structures of insects 
and a special enzyme (chitinase) has to be 
assumed also in this case. Still another 
group are the but recently recognized bac- 
teriolytic enzymes, produced by certain kinds 
of bacteria themselves. These enzymes play 
an important réle in the recovery from and 
immunization against infectious diseases. 
Their powers of dissolving bacteria, how~ 

*The various hypotheses treating this problem 
have been discussed by Ives Delage: La structure du 
protoplasma et les théories sur V'herédité, ete. Paris, 
1895. 

| Cf. Emmerich and Loew, Bacterol ytische Enzyme 
als Ursache der erworbenen Immunitit und die Hei- 


lung von Infections krankheiten durch dieselben ; 
Zeitschrift fir Hygiene, Vol. 31, May, 1899. 
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ever, are restricted to certain kinds and 
may in many cases act on one kind only. 
It is from the ecological standpoint cer- 
tainly a remarkable fact, that an organism, 
as, e. g., Bacillus pyocganeus produces an 
enzyme which, after reaching a certain con- 
centration, dissolves the bacillus itself! 
The bacillus, so to speak, commits suicide 
by means of its own enzyme—certainly not 
a teleological working of nature for the 
maintenance of species ! 

As to the chemical nature of enzymes three 
questions above all have occupied the mind 
of investigators, viz.: 1. Are the enzymes 
proteins or not? 2. How is the fact to be 
explained that a very small amount of an 
enzyme can transform a relatively very large 
amount of another compound? 3. What 
is the cause of their quite specific action, 
the reason that they can only attack a 
specific compound and not others, even 
closely related ones ? 

The importance of the first question has 
been much overrated and while one author 
asserted they belong to the coagulable 
albumins, another ascribed to them the 
nature of nucleoproteids and still others 
claimed that enzymes are very different from 
any protein matter. It is true, special 
difficulties are encountered in the purifica- 
tion and isolation of enzymes, but it is also 
not less true, in many cases at least, that it 
is quite impossible to separate the enzymic 
activity from protein matter. The tendency 
of certain authors to infer from the nature 
of one enzyme the nature of all the others 
also, is not justified at all. There may 
exist enzymes in every group of proteins, 
and some may exist that are not proteins, 
although derived therefrom. 

Wurtz* has recognized papayotin, the 
proteolytic enzyme of Carica papaya as an 
albumose and Chittenden +} thinks the di- 


* Comptes Rendus, 90, 1379. 
t Transactions of the Conn. Acad. of Sciences, Vol- 
8 (1891). 
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gesting agent of the pineapple to be of the 
same nature. Pelkelharing* found that 
the activity of pepsin is intimately con- 
nected with a nucleoproteid and the same 
author as well as Halliburton declare throm- 
base (the clotting enzyme of the blood) to 
be a nucleoproteid. + Spitzer declared also 
the peroxidase of the animals to be a nucleo- 
proteid, { which however, the writer found 
not to be the case with the vegetal per- 
oxidase, which in all probability has an 
albumose-like nature. Seegen and Kratsch- 
mer § inferred from their investigations an 
albuminous nature of the diastase of the 
liver, while thes writer found the trypsin 
and diastase of the pancreas gland to be of 
peptone character; that is to say, when 
transformed to the inactive state, they behave 
towards the usual reagents like a peptone, 
while in regard to their activity they differ 
essentially from them (see on this point 
further below). As to the diastase of 
malt, Osborne as well as the writer, || has 
inferred its protein character. In the purest 
state it was prepared by Wrdéblewski, who 
showed that it was a proteose and was form- 
erly obtained with an admixture of a car- 
bohydrate, araban. This author recently 
also proved invertase to be of a proteose or 
peptone-like nature. Certain authors failed 
to obtain with their enzyme preparations 
either the reactions or the composition of 
protein matters, which may have been due 
in some cases to imperfect purification, 
while in others the enzyme might really be 
n0 protein at all, which is probably the 
case with the rennet, investigated by 
Hammarsten. The active character of an 
enzyme is not necessarily connected with a 
protein nature, since the ordinary soluble 


* Zeitschrift physiol. Chem., Vol. 22, p. 233. 

t Arch. fiir Physiol., 1895, p. 213, and Journal of 
Physiol., Vol. 9, p. 265. 

t Jahresbericht f. Thierchemie, 1897. 

2 Jahresbericht f. Thierchemie, 1877. 

| Pfliig. Arch., Vol. 27, p. 206. 
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proteins have no such activity atall. In 
analyzing enzymes we can only find the 
composition of the killed* enzyme, which 
in fact is no longer a real enzyme. This 
brings us to the second of the above ques- 
tions, the cause of their chemical powers. 
The question how it is to be explained 
that a smal! amount of enzyme can trans- 
form a relatively very large amount of 
another substance has been answered in 
various ways, none of which have proved 
satisfactory. We shall not enter here on a 
critical review of all these hypotheses, 
which the reader will find treated in Green’s 
recent work: ‘The Soluble Ferments and 
Fermentation,’ (chapter Only a few 
points, especially regarding recent views 
may be mentioned, before the view of the 
writer is discussed. 

One author declared that enzymes are not 
bodies, but properties of bodies (which non- 
sense was called by several authors an 
‘ ingenious,’ hypothesis! ); another said that 
small quantities of enzymes are merely at- 
tached to proteins, buf are not proteins them- 
selves; another declared that the enzymes 
act by repeatedly causing oxidation and re- 
duction.{ But even if this last mentioned 
view were correct (which cannot be, since 
most enzymes can be active also in the 
absence of oxygen), it does not explain 
the power that would cause the supposed 
oxidations and reductions. Saccharoff, who 
advanced this hypothesis, made experiments 
with papayotin only, in which he assumes 
a small quantity of ‘bionuclein,’ an ac- 
tive principle, containing iron, and as- 
sociated with it a larger amount of 
another substance that has a mere _pro- 
moting action. From some very vague 


* The word ‘killed’ is used here as a short term 
for ‘ transformed to an inactive state.’ 

t Recently a review of this work was published in 
this JOURNAL. 

t Saccharoff, Centralbl. f. Bakteriologie, Vols. 24. 
and 26. 
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trials this author draws far-reaching 
conclusions and even ascribes all actions of 
living protoplasm tothe presence of an ex- 
ceedingly small quanity of ‘ bionuclein,’ 
present in albuminous matters of the 
cells. 

The writer in 1882 proposed the view 
that enzymes are like the protein bodies of 
the living protoplasm distinguished by the 
presence of chemically labile atomic groups * 
and said at that time: “it seems as if 
some remnant of the active powers of the 
protoplasm must be contained in the 
enzymes.’’ Later on, somebody else called 
enzymes ‘protoplasm splinters’ and since 
then this phrase has been echoed by many 
who did not conceive or concede that the 
principle common to both consisted in chem- 
ical lability. 

The principle of chemical lability (insta- 
bility) has thus far been but little studied. 
The writer has recently suggested the desira- 
bility of distinguishing between kinetically- 
labile and potentially-labile compounds.+ A 
kinetically labile compound is characterized 
on the one hand, by the easy change toa 
more stable, isomeric or polymeric modifi- 
cation or compound, and on the other, by 
the great facility with which it enters into 
reactions with various other compounds, 
especially with such as also possess labile 
properties, whereby result products with a 
less degree of instability. Potentially labile 
compounds behave differently, they do 
not pass into isomeric or polymeric modi- 
fications, do not easily yield various 
derivatives, but are inclined to sudden 
far-reaching decomposition or explosion. 
Examples of the former class are aldehydes, 

* Pfliiger’s, Archiv, Vol. 27, p. 211. Also, Journal 
Siir praktische Chemie, Vol. 37, p. 103. 

tA detailed account of this view, explained by 
numerous examples is contained in Chapter 11, of 
the treatise of the writer: ‘‘ Der chemische Energie 


der lebenden Zellen,’’ recently published in Munich 
by Dr. E. Wolff. 
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amido-aldehydes, amido-ketones; of the lat- 
ter class, the diazo-compounds and the ni- 
trates of polyvalent alcohols as nitroglyce- 
rol. Kinetic lability comprises free chemical 
energy while potential lability intra-molec- 
ular chemical energy of position to be well 
distinguished from the potential energy rela- 
tively to oxygen, a potential energy present 
in all organic compounds and liberated in 
the act of combining with oxygen. 

Chemical energy consists in certain 
motions of atoms, motions of larger ampli- 
tudes than the motions of heat energy, al- 
though easily passing into the latter. We 
must infer the larger amplitudes of chem- 
ical energy from the fact that at the ordi- 
nary temperature the chemical energy can 
counteract the force of affinity in a much 
larger measure than heat energy can do 
it. 

Free chemical energy in a labile com- 
pound is caused by a loose position of atoms 
in certain atomic groups, and this loose 
position is the consequence of a depression 
of affinities on account of one atom being 
under the simultaneous influence of two 
neighboring atoms. Such atoms in loose 
position are subjected to much more vio- 
lent oscillations under the influence of heat 
energy than are the other atoms in stable 
position in the same compound. Thus, heat 
energy is easily transformed into chemical 
energy by labile atomic groups. As the 
writer first pointed out, such machines to 
transform heat into chemical action are, the 
proteins of the living protoplasm and also the 
enzymes, the latter, however, in a much less 
degree than the former. 

The organized proteins of the living mat- 
ter produce their own heat by respiration, 
whilst the enzymes utilize either the free 
store of heat energy in the atmosphere 
when they act at the ordinary temperature, 
or also the heat of other sources when they 
act at an elevated temperature. 

Let us now review the general chemical 
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properties of enzymes. Although an in- 
crease of heat up to a certain point (the 
optimum temperature) promotes their ac- 
tions, a further rise in temperature is in- 
jurious and a still further rise stops all 
their actions. This is in perfect accor- 
dance with the transition of a labile to a 
stable modification, or even to a still 
more different compound, produced by 
atomic migrations. The labile atoms ap- 
proach by their larger oscillations too 
closely to other atoms, the affinity of which 
can exert now sufficient power to produce 
an ‘atomic migration.’* The enzymes are 
‘killed’ at this fatal degree of intensity of 
heat, in other words they have lost their 
labile, unstable atomic groups, by ‘ migra- 
tion’ of atoms into a stable position ; la- 
bility and activity cease to exist. In further 
analogy to many cases of transformations of 
labile into stable compounds, enzymes are 
also ‘ killed’ by a certain amount of alkalies 
oracids. Different enzymes are resistant in 
very different degrees, however, not only to 
these agencies but also to other injurious 
compounds. This indicates either differ- 
ences in the nature of the labile atomic 
groups or, what appears more probable to 
the writer, different positions of the labile 
groups within the molecule. The closer to 
each other they are situated, the more 
easily the transformation to an inactive 
isomeric compound will take place. The 
greater the intensity of chemical energy at 
a given temperature the more activity is 
possible, and the more easily the point of 
destruction is reached. 

It seems highly probable that there exist 
two or even more labile groups in one mole- 
cule of an enzyme, since Jacobson observed 
that by a cautious application of heat their 
power of decomposing hydrogen peroxide 


* Organic chemistry abounds with interesting cases 
of this kind. Even the first synthesis of an organic 
compound, that of urea from ammonium cyanate, is 
due to such an interesting transformation. 
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may be taken away, while their specific en- 
zymatic action may be retairied.* 

A few instances will illustrate the differ- 
ences of resistance of enzymes: trehalmse 
is killed at 64° C. ,while inulase at about 70°, 
emulsian at 75—80°, diastase at 80-86°. The 
temperatures, however, vary considerably 
with the acid or alkaline reaction of the 
liquid, with the degree of concentration and 
with the presence of neutral salts, or of some 
organic neutral compounds. Furthermore, 
while pepsin resists at the ordinary tem- 
perature 2 per mille hydrochloric acid, 
trypsin, emulsin, diastase and papayotin 
are killed by less than 0.5 per mille.t 
On the other hand, pepsin is more easily 
destroyed by sodium carbonate than tryp- 
sin and rennet. Invertin is very easily de- 
stroyed by dilute alkali (Wrdéblewski). 
Hydrogen sulphide easily kills the proteo- 
lytic enzyme of Micrococcus prodigiosus and 
Proteus vulgaris, not, however, that of Bacillus 
Millert, nor pepsin, diastase or emulsin.{ 

The writer has observed that prussic acid 
of 25 per cent. kills diastase (but not tryp- 
sin) at the ordinary temperature within 12 
hours. Arsenious acid is reported to have 
no injurious effect upon enzymes, but in 
the writer’s opinion this question deserves 
further study. Certain alkaloids have also 
been observed to have a destructive ac- 
tion on enzymes. Quinine, 1 per cent. 
has an inhibitory effect on the action of 


* Zeitschrift f. physiol. Chem., Vol. 16, p. 340 (1892). 
Bourquelot assumes here the presence of an impurity 
with certain active properties which agrees with some 
recent tests of the writer. 

t Organic acids act less energetically. Thus Wré- 
blewski reports that invertin can resist even 4 per cent. 
acetic acid for some time. 

{Cf. Fermi, Archiv. f. Hygiene, Vol. 14, p. 15. 
Chem. Centralbl., 1894, I., p. 965. The writer has 
convinced himself that neither basic acetate of lead 
nor hydrogen sulphide, when applied for a short time 
in moderate quantities, injure diastase or trypsin, and 
therefore Wurtz’s method may well be applied for 
the preparation of these enzymes, especially from the 
pancreas gland. 
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pepsin, while it does not injure diastase or 
oxidase. Atropine in moderate quantities 
makes diastase inactive.* Further, pro- 
longed contact with alcohol injures the en- 
zymes more or less. 

The writer long ago tried to solve the 
question what kind of labile atomic groups 
cause the activity of enzymes, and had cer- 
tain reasons for the supposition that the 
lability is due to the simultaneous pres- 
ence of aldehyde and amido-groups in the 
molecule of an enzyme. Indeed amido- 
aldehydes (and amido-ketones) exhibit a 
high degree of lability. The usual tests for 
aldehyde groups failed however, but it may 
nevertheless be possible that these are pres- 
ent in the less active polymeric form.+ It 
deserves to be mentioned in this connection 
that free hydroxylamnie which very easily 
enters into reaction with aldehyde groups, 
also renders diastase inactive in a diluted 
neutral solution. In regard to labile amido- 
groups it is to be expected that enzymes 
containing them would become inactive as 
soon as certain compounds combine with 
the amido-groups and changethem. Such a 
substance is formaldehyde. Indeed, pepsin 
and diastase are rendered inactive when 
they remain for 24 hours in contact with a 
neutral solution of 5 per cent. formaldehyde. 
Other enzymes, as emulsin, papayotin, tryp- 
sin, etc., yield in its presence inactive precip- 
itates.{ These observations were later on, 
made also in the Institut Pasteur without, 
however, any attempt to draw a further in- 
ference. In the opinion of the writer how- 
ever, this behavior makes the presence of 
labile amido-groups highly probable. 

If we now take into consideration the 

* Detmer, Landwirthshaftliche, Jahrbiicher, 1881. 

+t Nencki and Macfadyen observed with one enzyme 
only, viz., one derived from the cholera bacillus, a re- 
duction of an alkaline silver solution (1891), while 
Brieger obtained a phenylhydrazone with a protein 


contained in a culture of the microbes of diphtheria. 
t O. Loew, Journ. f. prakt. Chem., Vol. 37, p. 704 


(1888). 
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fact that the study of the cleavage pro- 
ducts, obtained by boiling with acids or 
alkalies, or the elementary analyses, can 
only clear up the composition of the killed 
enzymes, While it leaves us completely in the 
dark as to the nature of the labile active 
groups in the original enzymes, we must feel 
surprised at the attempts to find by simple 
analysis the true nature of the chemical 
power of enzymes. 

The denial of the protein nature of en- 
zymes on the ground that they are more 
easily changed by injurious influences than 
are the proteins is also a source of surprise. 
Several passages may here be quoted to 
show the opinions of recent physiologists. 
Thus we find in an article by a German 
physiologist the following passage : ‘‘ There 
is no reason to doubt that as soon as an 
analysis of the enzymes has been accom- 
plished, their synthesis will be accom- 
plished too.”” And in a recent work of an 
English physiologist we read: ‘“ Some seri- 
ous objections to the view that enzymes are 
proteids can be based upon the action of 
light upon them. Diastase is injured by 
direct sunlight, proteids are not.’ Both 
these views are unqualifiedly erroneous. Enzymes 
of protein nature are not ordinary passive 
proteins, but proteins with labile atomic 
groups. Only the changed (killed) enzymes 
can be classified with the ordinary proteins.* 

As soon as we understand the close con- 
nection between lability and activity, and 
that enzymes are capable of transforming 
heat energy into chemical energy, we can 
also by means of Helm’s principle of the 
intensity of energy understand that their 
chemical energy may be transferred to 
other compounds. And when these other 
compounds are of such a character that 


* The writer makes use of the proposed distinction 
between protein and proteid. Protein is the general 
name for all protein matter, while proteid signifies 
exclusively the more complicated kinds containing 
phosphoric acid, sugar, etc. (nucleins, mucins, ete. ). 
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their atoms are easily set in motion, we can 
further understand that, by thus lessening 
certain affinities in them, another grouping 
of atoms may result. 

It thus becomes intelligible why one mole- 
cule of an enzyme can, like a machine,change 
innumerable molecules, one after the other, 
ofanother compound. The chemical changes 
produced consist either in depolymerization, 
as in the production of dextrin from starch, 
or in hydrolytic action, as in the conversion 
of maltose into glucose, or in a further split- 
ting combined with atomic migration, as in 
the production of amido-acids and bases 
from protein by trypsin. 

Such chemical action produced by the 
mere transmission of chemical energy by a 
certain substance, which remains chemically 
unaltered, but acts like a machine, are called 
catalytic. We know that such actions are 
produced by finely divided metals, by alka- 
lies and strong acids and that such are also 
produced by labile organic compounds. 
Thus, for instance, an aqueous solution of 
ethylaldehyde transforms dicyanogen rap- 
idly in oxamid without undergoing a change 
itself (Liebig). Finely divided nickel splits 
acetylene into carbon and hydrogen,* finely 
divided platinum splits hydrogen peroxide 
into water and oxygen, ete. 

We may now consider the third of the 
above questions: How can the specific action of 
the enzymes be explained ? How is it, for exam- 
ple, that diastase can saccharify starch but 
not inulin, that inulase can saccharify inulin 
but not invert cane-sugar, that invertase 
can invert cane-sugar but not milk-sugar ? 
Here the principle of the configuration of 
the molecules comes in. The closer the 
contact, the more perfect a transmission of 
energy is possible. The molecular adhe- 
sion, however, is enhanced by a certain co- 
incidence of the surface features of the 
molecules. The writer in the year 1893 


* Moissan and Moureu, Compt. Rend., Vol. 122, p. 
1240. 
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applied this principle to explain the fact 
that certain alkaloids have in very small 
quantities an effect only upon certain nerves, 
but not on all nerves, nor upon glands or 
muscles.* Later on, E. Fischer applied 
the same principle to the specific action of 
the enzymes, adopting the comparison to 
lock and key. However, Fischer did not 
discuss at all the question how enzymes can de- 
velop their energy nor did Green in his 
recent work: ‘Soluble Ferments’ devote a 
single line to it. The action of enzymes 
might be distinguished as enzymations to 
separate them from true fermentations 
which are such actions of bacteria as are 
intimately connected with, and directly 
dependent upon their living protoplasm 
itself and not upon enzymes secreted. 
From the recent observation of Eduard 
Buchner that alcoholic fermentation is not 
directly connected with the life of the yeast 
cell, it does not necessarily follow that 
lactic, butyric, or acetic fermentations are 
mere enzymations. Besides this, A. Wrob- 
lewski+ has in a recent very interesting 
article pointed out important differences 
between zymase and the ordinary enzymes. 
The expressed juice of yeast is always 
opalescent and loses its fermentative action 
when filtered perfectly clear. It further 
soon loses its action upon mere dilution 
with water and also upon addition of 14 
per cent. of neutral salts. Formaldehyde, 
as well as sodium nitrite destroy the activity 
of zymase more easily than that of the true 
enzymes. Twenty per cent. ethyl alcohol 
destroys the zymase but not yet the known 
enzymes. 
Oscar LoEw. 


U. S. DEPARTMENT OF AGRICULTURE, 
WASHINGTON, D. C. 


* A natural system of poisonous actions, Chapter 
VI., Munich, 1893, Dr. E. Wolff, publisher. 

t Centralblatt fiir Physiologie, September, 1899. He 
also showed that white diastase can be precipitated 
by saturation with sulphates, invertase can not. 


962 


ASTRONOMY IN THE FIRST HALF OF THE 
NINETEENTH CENTURY. 

Durine the first half of the present cen- 
tury the most eminent astronomers, Karl 
Friedrich Gauss, Friedrich Wilhelm Bes- 
sel and Friedrich Georg Wilhelm Struve, 
were natives of Germany. Gauss was 
born in 1777 at Braunschweig; Bessel 
in 1784; Struve in 1793 at Altona. All 
three were also mathematicians, but of 
various mathematical ability; in Struve’s 
case his reputation in the higher mathe- 
matics was subordinate to that as an as- 
tronomer. Gauss was one of the first 
mathematicians of his age, and perhaps of 
any time. Bessel was celebrated by his 
success in the most difficult problems of 
mathematical astronomy, as well as in the 
practical handling of instruments, and as a 
teacher of the science. 

Gauss’s early ability as a calculator was 
enough to render him conspicuous in the 
circle of his friends, and to stimulate his 
relatives, people of humble station, to make 
every exertion for his education. He re- 
ceived the degree of doctor of philosophy at 
Gottingen at an early age, and became pro- 
fessor of astronomy there. His earliest 
mathematical work was the ‘ Disquisitiones 
Arithmetice#,’ in which he inserted the bril- 
liant discovery that a regular polygon of 
seventeen sides can be inscribed in the circle 
by ruler and compasses without the use of 
any means but those allowed by Euclid. 
When still a young man of twenty-four, he 
became widely known as an astronomer, by 
the rediscovery of the small planet Ceres. 
This had been discovered by Piazzi, and ob- 
served only ashort time. After this time it 
was lost in the rays of the sun, and no other 
astronomer was able to calculate its position 
with sufficient accuracy to find it again, as 
proper formule were wanting in the astro- 
nomical periodicals. These formula Gauss 
possessed, and they solved the problem, and 
the asteroid was readily found by the re- 
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sults of his calculations as a star barely 
visible to the naked eye. As professor at 
Gottingen, he lived to a venerable age. 
Among his students was our eminent coun- 
tryman, Dr. B. A. Gould. Gauss fitted up 
the observatory with the best instruments 
of the time, and his works have not yet 
been published in full sufficiently to con- 
tent his surviving disciples. 

Bessel, seven years younger, was born at 
Minden; and his early education was in the 
counting house of Messrs. Kulenkamp at 
Bremen. He soon found astronomy more 
interesting than business and became well 
known amongst specialists in that science. 
In 1814, he was made a professor and direc- 
tor of the observatory in the rising uni- 
versity of Konigsberg, which soon became 
celebrated as the place where Bessel lived. 
Every effort was made to keep the young 
institution at the height of astronomy as 
then known. He lived there till 1846, 
when he passed away at the premature age 
of sixty-two, after many striking achieve- 
ments, among which is especially con- 
spicuous the first satisfactory measure of a 
star’s distance from the solar system. He 
showed that 61 Cygni was more than five 
hundred thousand times* the sun’s distance, 
or between forty and fifty millions of mil- 
lions of miles from us. 

Gauss lived till 1855 and died at the 
venerable age of seventy-eight, ‘ full of age 
and honors.’ His younger friend, W. 
Struve, was the son of the head master at 
Altona, whose special department was 
philology. He received his early training 
in astronomy at Dorpat, where his ability 
as a calculator attracted the attention of 
Huth, then professor there of mathematics 
and astronomy. Huth allowed him to use 
the observatory freely. He received his 
first instructions in the use of instruments 
from the ‘Observator’ Paucker. After 


*In treating this star I have used later figures 
than those of Bessel. 
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Paucker went to the college at Mitau, 
Struve obtained the degree of doctor of 
philosophy there and was soon made ‘ Ob- 
servator’ at Dorpat, where he remained 
a quarter of a century as professor. During 
his professorship at Dorpat he prepared lec- 
tures on the transit instrument, which were 
translated into French by a pupil, Lieut. 
Schyanoff, and are still an admirable text- 
book. Struve’s ability attracted the atten- 
tion of Tsar Nicholas I., and in obedience to 
his orders, Struve built and furnished the 
great central observatory at Pulkova, a 
suburban village near St. Petersburg. For 
the instruments he consulted the best mech- 
anicians in Europe, especially the firm of 
Repsold of Hamburg. The observations at 
Pulkova were of the highest possible ac- 
curacy and were continued till Struve him- 
self had retired from active service and had 
been succeeded by his son, Otto Struve, one 
of his most faithful students and an admir- 
able observer. He died in 1864, and left 
the reputation of a scientific man, who had 
accomplished great results for the geography 
of his adopted country, and was one of the 
most practical astronomers of the present 
century. 

George Biddell Airy, born in 1801, and 
surviving till 1892, was chiefly remarkable 
for the business-like routine which he intro- 
duced into the royal observatory at Green- 
wich, and for the example which was then 
set to Jess able astronomers of the manner 
in which they might conduct extensive 
operations connected with the vast study of 
the universe. 

The writer considers himself not mis- 
taken in assigning the position of astronom- 
ical science during the first half of the nine- 
teenth century to the four philosophers 
mentioned in this brief paper, viz.: Gauss, 
Bessel, W. Struve and Airy. 


TRUMAN Henry SAFFORD. 


WILLIAMS COLLEGE. 
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THE ELECTRIC FISH OF THE NILE.* 

Tue lecture deaii almost exclusively with. 
the formidable fish found in the rivers of 
North and West Africa, Malapterurus electri- 
cus. 

Photographs were shown of the drawings 
upon the interior of the tomb of Ti, show- 
ing that the fish was recognized as remark- 
able by the Egyptians five thousand years 
before the Christianera. Living specimens 
of the fish were also displayed, these having 
been given to the lecturer, for the purpose 
of illustrating the lecture, by the authori- 
ties of the Liverpool Corporation Museum. 

The structure of the electrical organ was 
then described. It is situated in the skin 
enclosing the whole body of the fish, and 
has a beautiful and characteristic appear- 
ance when seen in microscopic sections. 
Each organ consists of rows of compart- 
ments, and each compartment has slung 
athwart it a peculiar protoplasmic dise 
shaped like a peltate leaf, with a projecting 
stalk on its caudal side. Nerves enter each 
compartment, and end, according to the re- 
cent work of Ballowitz, in the stalk of each 
disc. By these nerves nervous impulses can 
reach the organ; the arrival of such im- 
pulses at the nerve terminations evokes a 
state of activity which is associated with 
the development of electromotive charges 
of considerabie intensity constituting the 
organ shock. The shock is an intense cur- 
rent traversing the whole organ from head 
to tail and returning through the surround- 
ings ; it stuns small fish in the neighborhood 
and can be felt by man when the hand is 
placed near the fish, as a smart shock reach- 
ing up the arms to the shoulders. 

Recent investigations made by the lec- 
turer at Oxford in conjunction with Mr. G. 
J. Burch were next described. These com- 
prised a large series of photographic records 
of the displacement of the mercury of a 


* Abstract of a lecture before the Royal Institution 
of Great Britain. 
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capillary electrometer in consequence of 
the electrical disturbance in the organ 
which is ‘the organ shock.’ A number of 
these records were exhibited ; they showed 
the time relations, mode of commencement 
and manner of subsidence of the shock, and 
demonstrated its similarity to the electrical 
changes known to exist in nervous tissue 
during the passage of a nervous impulse. 
A remarkable feature of the organ shock as 
distinct from the phenomena of nerve was 
then brought forward. The shock even 
when evoked by a single stimulus was 
shown to be rarely if ever a single one. 
Each effect consists of a rhythmical series 
of electrical changes occurring one after 
another in a perfectly regular manner at 
intervals of to the rate depend- 
ing upon the temperature. By special! ex- 
periments it was shown that this rhythmical 
series is due to self-excitation, each change 
producing an electrical current of sufficient 
intensity to excite the nerves of the tissue 
in which it was generated. It follows that 
only the initial member of the series need 
be evoked by nervous impulses descending 
the nerves, since the others must then en- 
sue. The potency of the organ as a weapon 
to be wielded by the fish is thus enormously 
increased by its resemblance to a self-load- 
ing and self-discharging automatic gun. 
The total electromotive-force of the whole 
organ in @ fish only eight inches long can 
reach the surprising maximum of 200 volts, 
at any rate in the case of the initial shock. 
The attainment of this maximum is due to 
the simultaneous development of perfectly 
similar electromotive changes in each of 
the two million dises of which the organ is 
composed. In a single disc the maximal 
electromotive force only amounts to from 
.04 to .05 volt, and since in a small nerve 
an electrical change of .03 to .04 volt has 
been observed, the large total effect is not 
due to any extraordinarily intense electrical 
disturbance in each tissue element, but to 
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the tissue elements being so arranged that 
the effect in one augments those simulta- 
neously produced in its neighbors. 

Finally, the remarkable characters of the 
nervous connections of the organ were de- 
scribed. Each lateral half of the organ, 
although it has a million plates receiving 
nerve branches, is innervated by one single 
nerve fiber and this is the offshoot of a 
single giant nerve-cell situated at the ce- 
phalic end of the spinal cord. The struc- 
ture of this nerve-cell was displayed by 
means Of microscopic sections and by wax 
models made by G. Mann, of Oxford. As 
regards the nervous impulses which the fish 
can discharge through this nerve-cell, ex- 
perimental results were described which 
show that the fish is incapable of sending a 
second nervous impulse after a preceding 
one until a period of ;); second has elapsed, 
and that this interval is rapidly lengthened 
by fatigue to as much as several seconds, 
The inability of the central nervous system 
to repeat the activity of the organ obviously 
presents disadvantages to the use of the 
shock as a weapon for attack or defence, 
but such disadvantage is more than count- 
erbalanced by the property of the organ 
alluded to in the earlier part of the lecture, 
viz., that of self-excitation, since a whole 
series of shocks continue to occur automat- 
ically in rapid succession provided that an 
initial one has been started by the arrival 
of the organ of a nervous impulse sent out 
from the central nerve-cell. 

Francis GoToH. 


SCIENTIFIC BOOKS. 

The Elements of Alternating Currents. By W.S. 
FRANKLIN and J. WILLIAMSON. New York, 
The Macmillan Company. 212 pages. 

This book gives an exposition, or rather in- 
troduction into the engineering methods of in- 
vestigation, that is, those methods which are 
used in practice to investigate the phenomena 
taking place in alternating circuits, and to de- 
sign alternating apparatus. 
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The contents of the book are: 

Chapters I. to IV., Genera] Principles of 
Alternating Waves and Measurements. 

Chapters V. to VII., Inductive Circuits, Par- 
allel and Series Connection. 

Chapters VIII. to XV., Alternators, Trans- 
formers, Synchronous Motors, Converters, In- 
duction Motors, Transmission Lines. 

The book is based on college experience and 
intended as a text-book for colleges, and fulfills 
this object admirably, better than any other 
book on these subjects that I know, not only 
by what it gives but also by what it omits. It 
does not give design of alternating apparatus 
except in a few isolated cases, which would 
preferably have been omitted also. The de- 
signing data and methods in the present state 
of the electrical industry form one of the most 
valuable assets of a few large manufacturing 
companies, and thus are practically inaccessible 
to the public, so that any book claiming to 
teach design of alternating apparatus can im- 
mediately be recognized as an intentional or 
unintentional fraud. 

In electrical engineering, as in most branches 
of science, two methods of investigation exist. 
The differential method compounds the equa- 
tions of the phenomena taking place in the 
time differential. It is the only exact method, 
and the method which has given broad results 
of universal importance in the hands of men 
such as Maxwell and Heavyside, but in the 
hands of anybody but a mathematical genius, 
this method is absolutely barren of results. In 
engineering practice to integrate the differential 
equations, such assumptions have to be made 
that ultimately the result, derived by excessive 
labor, applies to phantom apparatus only, as a 
hysteresis-less transformer, or an induction mo- 
tor without self-induction, or any such monster. 

In the integral method, the time differential 
and to a large extent, the time as variable has 
altogether disappeared, the alternating wave is 
represented by its quadratic mean and its phase, 
the E.M.F of self-induction finds its expression 
in a constant ohmic reactance, and even the 
hysteretic loop has disappeared and is repre- 
sented by an angle of advance of the phase of 
magneto-motive force with regard to the mag- 
netic flux. 


SCIENCE. 


965 


This method is naturally an approximation 
only, and after the problem has been solved 
the results have to be discussed regarding their 
accuracy, and corrections applied to allow for 
secondary effects, as higher harmonics, etc., 
just as in astronomy the preliminary orbit of a 
comet has to be corrected for the disturbances 
caused by the planets. 

But the integral method is the only method 
which is of practical utility, whether as graph- 
ical or trigometrical, or symbolic treatment in 
complex quantities. 

Unfortunately in our colleges, usually, too 
much preponderance is still given to the differ- 
ential method, starting from Green’s theorem 
and leading into the nowhere, and further time 
wasted by spreading misinformation in the at- 
tempt to teach apparatus design, although, 
fortunately, a reaction is setting in now by re- 
placing the teaching of apparatus design by 
that of a thorough understanding and study of 
the actions and internal reactions of the appa- 
ratus, and differential methods by engineering 
methods. 

I believe, however, that these differential 
methods might better be dropped altogether 
from the curriculum of our colleges, and the 
time saved thereby distributed between the 
teaching of engineering methods, for which the 
above discussed book forms a very suitable 
text-book, and is especially intended, and dif- 
ferential calculus pure and simple, endeavoring 
in the latter to give the student a thorough un- 
derstanding and intuition into the fundamental 
principles rather than to load his memory with 
a lot of useless, because immediately forgotten, 
formalism. There appears to me no branch of 
science more tedious than mathematical physics. 
Mathematically, it has neither the interest nor 
the elegance of pure mathematics, and physic- 
ally, it is, with very few exceptions, barren of 


results. 
Cuas. P. STEINMETZ. 


Kinematics of Machinery. By JoHN H. Barr, 
M.S., M.M.E., Professor of Machine Design, 
in Sibley College, Cornell University. New 
York, Wiley & Sons. London, Chapman & 
Hall. 1899. 8vo., pp. v + 247, 213 illustra- 
tions, cloth. $2.50. 
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Professor Barr has placed within reach of the 
teachers of the subject a concise, yet, within its 
range, very complete and a very admirably 
planned and well-written, treatise on kine- 
matics. The book is the outcome of a number 
of years experience in the methods of instruc- 
tion adopted, and, privately printed, has been 
kept under revision until it was thought suffi- 
ciently well settled as to form and extent to 
justify its more general use. These years of 
experience in class-room work before publica- 
tion insure the elimination of probably substan- 
tially all those inevitable errors of omission and 
of commission which mark a first edition of 
practically all works not thus first well pruned 
out in advance. The substance of the book 
consists of a clear and concise presentation of 
those main principles which find most frequent 
and general application in the work of the de- 
signing mechanical engineer; it is a work of 
application rather than an attempt at complete 
and purely scientific development. 

The systems of treatment and application are 
standard with the engineer and follow the best 
authorities wherever practicable, and credit is 
frankly given to Willis, Rankine, Reuleaux, 
Kennedy and others, in all departments. 

The discussions of fundamental concepts, 
methods of transmission of motion, gearing, 
cams, linkwork and wrapping connectors, are 
all excellent and the treatise gives internal 
evidence of preparation by an author practically 
as well as theoretically familiar with his subject. 
There is presented just such a combination of 
the purely scientific with the applied science of 
kinematics in mechanical engineering as is now 
in most general demand among the technical 
departments of our colleges and universities. 
At its close is appended a very useful collection 
of exercises and problems in illustration and 
application of the principles enunciated in the 
body of the text. Such a collection of ex- 
amples has been much needed in this subject 
and its preparation reflects great credit upon 
Professor Brigel, who supplied the greater part 
of this division of the work, and entitles the 
author of the book to hardly less credit for his 
good judgment in making use of them. 

The illustrations are well-chosen, well-made 
and well-printed, and the book, as a whole, is 
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a very excellent piece of book-making and 
a credit alike to author and publishers. 
R. H. THURSTON. 


Darwinism and Lamarckism, Old and New. By 
FREDERICK W. Hutron, F.R.S., etc. New 
York, G. P. Putnam’s Sons. 

This book embodies some four lectures, in 
which are discussed the general subject of evo- 
lution and, as indicated in the title, its Dar- 
winian and Lamarckian aspects. Delivered at 
rather widely separated intervals from 1882 to 
1898, they naturally lack somewhat in that con- 
tinuity of thought and treatment desirable in a 
series of consecutive chapters. The author’s 
apology for ‘‘ adding to the already voluminous 


literature on Darwinism is that the subject is 


always advancing, and any attempt to convey 
that knowledge in simple language can hardly 
fail to do good, provided it be sufficiently clear 
to be understood at first reading, and sufficiently 
short to discourage skipping.’’ His purpose is 
confessedly that of the expositor, and his treat- 
ment of the subject is generally directed to that 
end. At times, however, he assumes the atti- 
tude of the advocate, sparing no pains in using 
favorable evidence to the best possible advan- 
tage, and discounting that of an opposite char- 
acter in corresponding measure. 

A brief introductory chapter is devoted to the 
correction of certain misconceptions of Darwin- 
ism and answering objections urged against it, 
which, though old, are constantly being reiter- 
ated, as, for instance, the strictures of Lord 
Salisbury in his presidential address before the 
British Association in 1894. He also refers to 
evident advances which have taken place in 
biological thought within recent years, follow- 
ing his earlier lectures on the subject, notably 
the discussion of acquired characters, and to a 
less extent concerning social evolution. The 
concluding pages of this chapter he devotes toa 
discussion of ‘The Objects of Evolution,’ in 
which there are apparent certain teleological 
aspects and tendencies of a somewhat anti- 
quated type; as, for instance, when he under- 
takes to show special design in the presence of 
gold, silver, lead, zinc, etc., which, but for the 
presence of man, could have had no place in 
the economy of nature! To say that ‘‘ not only 
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were these made for man, but they appear to 
have been made as rewards for the exercise of 
his intellect,’’ may satisfy the inquisitions of the 
author, but it may be quite an open question as 
to its conclusiveness to the intellect of the 
average Darwinian. Similarly, when he pro- 
ceeds to say ‘‘ There are other substances, such 
as the rarer elements of which no use seems 
ever likely to be made, except the important 
one of stimulating inquiry ’’; he can hardly be 
said to materially contribute to the elucidation 
of Darwinism or Lamarckism, new or old. 

The first lecture on Darwinism, while a fair 
summary of the general subject, is less a critical 
exposition of the essentials of his subject than a 
comparison with the main points in the theory 
of Lamarck, and of limitations to the theory. 
The second lecture, purporting to set forth the 
distinctive features of the ‘The New Darwin- 
ism’ is, however, very unfortunate in that it 
strangely confuses Neo-Darwinism with those 
special contributions made by Gulick and Ro- 
manes, the factors of isolation and physio- 
logical selection. For example, on page 84 the 
author says: ‘‘The Neo-Darwinians accept 
Darwin’s teachings, and supplement the theory 
of natural selection with methods of isolation, 
which had been either overlooked or had not 
been brought into sufficient prominence by Mr. 
Darwin.’’ It certainly can hardly comport with 
clearness of exposition to confuse these contri- 
butions, valuable as they may be, with those of 
Wallace, Weismann and others, which have 
given rise to the phrase Neo-Darwinism, and 
established it as an integral element of recent 
Darwinian literature. This oversight can hardly 
be attributed to any lack of acquaintance with 
the subject, for he makes frequent reference to 
it. It is, however, none the less unfortunate, 
and renders the entire lecture more or less mis- 
leading to the class of readers to whom it is 
specially directed. 

In the chapter devoted to ‘The New La- 
marckism ’ the author is more fortunate in this 
respect, properly distinguishing the principles 
and representatives, and their special contribu- 
tions to the subject. Upon the whole the dis- 
cussion is good, though, as elsewhere suggested, 
he at times assumes the position of the advocate 
rather than the expositor. And yet, strangely 
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enough, his final summary would seem to com- 
mit him to at least a quasi indorsement of the 
very principles he has been so ardently criti- 
cizing. For example, on page 215 he says: 
‘It is generally allowed that children some- 
times have the habits of their parents. This 
may occasionally be due to imitation, but I 
think not always. The jerking movements of 
the tails of many birds, and the side movements 
in that of the wagtails, are probably inherited 
habits, for they do not appear to be of any use. 
* * * [f habits and instincts which have certainly 
been acquired can be transmitted, it is probable 
that physical characters can be transmitted 
also. The best instance of this is, I think, the 
eyes of flatfish, already mentioned ; and until 
some better explanation can be found, we must 
assume that this is a case of use-inheritance.”’ 

Speaking of the “ difficulty of explaining how 
great changes took place in the first pelagic or- 
ganisms, notwithstanding the uniformity under 
which they existed,’’ the author proposes, ‘‘ as 
a possible way out of the difficulty, that the first 
variations were due to different organisms 
assimilating different substances with their food. 
* * * However this may be, we know 
nothing capable of initiating organic changes, 
except the action of external forces on proto- 
plasm.’’ So far from discrediting Neo-Lamarck- 
ism, these conclusions, in certain of their aspects, 
are just such as Neo-Lamarckians have urged 
in support of their theory. 

In a chapter devoted to the discussion of 
‘Darwinism in Human Affairs,’ the author 
undertakes to point out some more or less ap- 
parent analogies between natural selection and 
forms of selection seen in various human insti- 
tutions. While emphasizing the operation of 
both physical and physiological factors in social 
and intellectual life, he suggests a significant 
caution against carrying such analogies beyond 
the warrant of facts. ‘‘The term ‘social or- 
ganism ’ is not, in fact, a happy one, because it 
is misleading. What, for instance, in the or- 
ganization of an animal answers to the profes- 
sions of law, medicine or theology? What to 
prisons or reformatories?’’ 

As a series of lectures addressed to mixed 
audiences, and intended as popular expositions 
of Darwinian doctrine, they may serve in some 
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measure to extend interest and prompt further 
inquiry. But as a serious contribution to ‘ the 
already voluminous literature on Darwinism,’ 
their value may be seriously doubted. 

CHas. W. HARGITT. 


The Growth of Cities in the Nineteenth Century : 
A Study in Statistics. By ADNA FERRIN 
WEBER, Ph. D., Deputy Commissioner of Labor 
Statistics of New York. (Studies in History, 
Economics and Public Law, Columbia Uni- 
versity.) New York, The Macmillan Com- 
pany. 1899. Pp. xvi + 495. 

It is one thing to know in a general way that 
a certain movement is in progress, and quite 
another to know its causes, rate of progress and 
full significance. That a remarkable concen- 
tration of population in cities has taken place 
during the present century is well known by 
all; that this change in the character of the 
population is a momentous one is appreciated 
by those who give thought to the matter; but 
the various causes that have given rise to this 
movement, and the full extent and influence 
of the change, are known to but few if any. 
This information Dr. Weber has attempted, and 
in the main attempted successfully, to supply in 
the present detailed statistical study. 

With a remarkable command of authorities, 
both foreign and American, the author care- 
fully traces the increasing concentration of 
population in large cities in all the important 
countries of the world. Successive chapters 
treat of the general phases of the movement 
and the methods adopted for its measurement, 
the history and statistics of urban growth in 
each country separately, the causes of the con- 
centration shown, migration as a factor, the 
structure of city populations as regards sex, 
age, nationality and occupation, birth, death 
and marriage rates as affecting urban growth, 
a comparison of the physical and moral health 
of cities and country, the economic, political 
and social effect of urban concentration upon 
population, and finally a consideration of cer- 
tain tendencies and remedies for evils to which 
the growth of cities has given rise. 

The work abounds in statistical tables. One 
cannot but admire the painstaking way in 
which the problem has been considered in all 
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its phases. At the same time the very detail 
with which this has been done is confusing. A 
proper discrimination has not always been ex- 
ercised. Statistical tables have been inserted 
wherever the slightest opportunity offered, and 
many are of so slight importance that they 
could have been omitted without loss, or their 
results have been better stated in the body of 
the text. This is especially true where they 
are inserted merely for the purpose of illus- 
trating collateral facts. The same criticism ap- 
plies to the bibliographical references. While 
the constant reference to authorities and the in- 
sertion of bibliographical notes add materially 
to the value of the work, many of them are 
entirely unnecessary or foreign to the subject 
matter of the book. 

Generally then, this monograph is a presen- 
tation of facts and bibliographical references 
concerning cities that will be of the greatest 
assistance to all persons wishing to study al- 
most any problem connected with urban life. 
Its very exhaustiveness, however, makes it dif- 
ficult for the ordinary reader to discriminate 
between the important and unimportant, or to 
learn what are the really significant results of 
this comprehensive study. 

W. F. WILLOUGHBY. 


J. N. BASKETT’S ‘STORY OF THE FISHES.’ 


A RECENT book published by the Appleton’s 
for their ‘Home Reading Series’ is ‘ The Story 
of the Fishes,’ by J. N. Baskett. This is an 
attempt to popularize the anatomy and classifi- 
cation of the fishes, and gives as a separate 
‘Talk’ an interesting account of the methods of 
fishing. The book is attractively presented for 
one of its kind: its figures are unusually good 
and it will prove a useful aid to a beginner— 
who is not fastidious in matters of scientific 
fact. The critical reader will find much to 
reprehend, for there are many inaccuracies and 
a deal of unbased theorizing. It is scarcely 
necessary to consider these shortcomings in de- 
tail, although a few should be noticed. Ina 
pictorial phylogenetic tree the type of the 
ganoid is given as the ‘ gar-pike,’ intended, of 
course, for Lepidosteus, but, unfortunately, the 
writer inserts the picture of a gar-fish, Belone, 
which is a well known and highly specialized 


2 
4 
ad 
t 
pa 
| 
> 
A, 
x 
4 
t 


DECEMBER 29, 1899. ] 


Teleost. Of less importance is the cut of the 
egg-case of a shark labelled as that of the skate, 
together with similar slips. The introduction 
of such phrases as ‘ some fish throw their great 
stomachs over creatures bigger than themselves, 
almost as a fowler throws his nets’ is hardly 
to be commended. In the case in question, 
Chiasmodon, the exact mode of feeding of this 
abyssal fish is absolutely unknown, and prob- 
ably will ever remain so. But the eversion of 
the stomach in a star-fish-like manner is a most 
startling guess. It would certainly be less of a 
shock to morphologists if they were told that 
this unique specimen of a deep water fish had 
captured its food in the way customary with 
great mouthed fishes, whose distensible jaws 
enable them to take extraordinary mouthfuls. 
Perhaps the most harmful part of the book is 
its theorizing. Without apparently a technical 
grounding in his subject, the author commends 
to his readers many independent hypotheses, 
of which these, selected at random, are ex- 
amples: that gill-slits were not primary ; that 
filamentous gills, as occurring in shark embryos, 
are the primitive form; that the teleostean 
swim-bladder has ‘degraded’ from a lung-like 
condition ; that ‘all our fishes tended more 
towards being air-breathing or land-haunting 
creatures formerly’; that, by the evidence of 
(tertiary) fossils, fishes which are now tropical 


must have occurred in icy polar seas. 
B. D. 
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SCIENTIFIC JOURNALS AND ARTICLES. 


WE regret to learn that Natural Science is 
compelled to suspend publication. It will be 
remembered that this was threatened last year 
but was temporarily averted by a change of 
editors and publishers. Natural Science, while 
maintaining a high standard, has been, perhaps, 
the most readable of the scientific journals, and 
it seems unfortunate that there should not be 
sufficient financial support to warrant its con- 
tinuation. There is, however, no scientific 
journal in the world that is self-supporting, in 
the sense of paying editors and contributors for 
their work at what would be its market value 
in other directions of activity. This, of course, 
also holds for universities, museums, etc., and 
there appears to be no reason why scientific 
journals should not be endowed or subsidized, 
as is necessary in the case of other scientific in- 
stitutions. Under the heading ‘ Eliminated’ 
Natural Science takes leave in the following 
words : 

It is one of the conditions of continued vigorous ac- 
tivity on an organism’s part that income be at least 
equal to expenditure, and the same is true of journals. 
To try to sustain the activity when the aforesaid con- 
dition is not fulfilled is not uninteresting, but there 
are limits to the possibility of continuing it. We re- 
gret to say that we have reached these limits as 
regards Natural Science, of which this is the last num- 
ber, so far as we are concerned. In spite of generous 
support from many during the past year, and our own 
endeavors in publishing and editing, the journal has 
not reached that measure of success which would 
seem to us to warrant another year’s experiment. 
We make our bow, then, to the process of natural elim- 
ination. 

The Journal of School Geography, which has 
hitherto been published as well as edited by 
Professor Richard E. Dodge, of the Teachers 
College, Columbia University, will hereafter be 
published by the J. L. Hammett Company, of 
Boston, Mass., and New York City. This 
change in the business management involves no 
change in the editorial management or policy. 


SOCIETIES AND ACADEMIES. 
THE NEBRASKA ACADEMY OF SCIENCES. 


Tue Academy held its Tenth Annual Meet- 
ing on December Ist and 2d in the botanical lec- 
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ture room of the State University at Lincoln. 
At this meeting the following programme was 
carried out : 


FRIDAY, DECEMBER ]ST, 2 P. M. 


Address by the President—The Present Status of 
Meteoric Astronomy, by G. D. Swezey. 

Report on the Initial Work of the State Geological 
Survey, by E. H. Barbour. 

Some Phases of the Dakota Cretaceous in Nebraska, 
by Chas. N. Gould. 

Geology of Saunders, Laneaster and Gage Counties, 
by Cassius A. Fisher. 

On the Origin of Gneiss, by C. H. Gordon. 

Preliminary Survey of the Mammals of Nebraska, 
by R. H. Wolcott. 

Notes on a Bibliography of the Zoology of Nebraska, 
by H. B. Ward. 

A Genus of European Flies hitherto not Reported 
in North America, by W. D. Hunter. 

The Tiger Beetles of Nebraska, by L. Bruner. 

Davenport’s Statistical Methods, by Ellery W. 
Davis. 

A Rearrangement of the Phycomycetous Fungi, by 
Chas. E. Bessey. 

Some Movements of Plants, by Wm. Cleburne. 


SATURDAY, DECEMBER 2D, 9 A. M. 


New Fossils from Nebraska and Wyoming, by E. H, 
Barbour. 

Method of Collecting Fossils for the Nebraska State 
Survey, by Carrie A. Barbour. 

A Simple Substitute for the Birge Net, by Charles 
Fordyce. 

Methods of Plankton Measurement and their Com- 
parative Value, by H. B. Ward. 

A Plan for the Codperative Study of the Fresh Water 
Fauna of Nebraska, by H. B. Ward. 

A Few Suggestions concerning Collecting Nets, by 
R. H. Wolcott. 

Pressure and Freezing Tests of the Building Stone 
of Southeastern Nebraska, by W. H. H. Moore. 

A Brief Report on the Growth of Children in Omaha, 
by Wm. W. Hastings. 

A New Nematode Disease of Strawberries in 
America, by Ernst A. Bessey. 

Cold Waves, by G. A. Loveland. 

Scarcity of Aquatic Life in Nebraska the Past 
Summer, by R. H. Wolcott. 

Glacial Grooves in Cass County, Nebraska, by E. 
H. Barbour. 


The officers elected for the ensuing year 


were : 
President, Dr. H. Gifford, Omaha, Nebr. 
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Vice-President, Eliery W. Davis, Lincoln, 
Nebr. 

Secretary and Custodian, Professor L. Bruner, 
Lincoln, Nebr. 

Treasurer, G. A. Loveland, U. 8S. Weather 
Dept., Lincoln, Nebr. 

Board of Directors: Professor J. H. Powers, of 
Doane College, Crete, Nebr.; Professor Charles 
Fordyce, University Place, Nebr.; Acting Chan- 
cellor C. E. Bessey, Lincoln, Nebr., and Dr. A. 
S. von Mansfelde, Ashland, Nebr. 

On the evening of December Ist the mem- 
bers of the Academy and the public in genera! 
had the privilege of listening to a very inter- 
esting lecture entitled ‘Observations of a Natur- 
alist in Ecuador,’ by August Rimbach, of the 
Department of Botany, University of Nebraska, 
at the close of which the members of the Acad- 
emy sat down toa banquet, at which a pleasant 


social time was had. 
LAWRENCE BRUNER, 


Secretary. 


WASHINGTON CHEMICAL SOCIETY. 


THE regular meeting was held November 9, 
1899. 

The first paper of the evening was read by Dr. 
H. C. Bolton and was entitled, ‘ Reminiscences 
of Bunsen and the Heidelberg Laboratory, 1863- 
65,’ and was printed in SCIENCE of December 
15th. 

The second paper of the evening was read by 
Dr. H. C. Bolton and was entitled, ‘Chapters 
on the History of the Thermometer, I., The 
Open Air-Thermoscope of Gaiileo.’ 

The primitive form of the thermometer was 
invented about the year 1595 by Galileo; this 
is proved by extant letters addressed to him by 
his pupil and friend Sagredo. The instrument 
was an open air-thermoscope of the inverted 
type and was early applied to meteorological 
observations, to testing the temperature of fever 
patients and to noting temperatures of freezing 
mixtures. 

The very common statement that the ther- 
mometer was the invention of C. Drebbel, of 
Holland, has no basis of fact, as shown by his 
own publications, copies of which were exhibited 
by the speaker. 

The third paper of the evening was read by 
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Dr. F. W. Clarke and was entitled, ‘The Ac- 
tion of Ammonium Chlorid upon certain Sili- 
cates,’ by F. W. Clarke and George Steiger. 

The authors described a series of experiments 
in which various silicates were heated in a sealed 
tube to 350° C. with dry ammonium chlorid. 
After leaching out the contents of the tube with 
water it was found that alkalies were removed 
as chlorids and replaced by ammonia, analcite 
and leucite are thus transformed into an am- 
monium leucite : 


NH,ALSi,0, 


which is perfectly stable at 300° and only 
begins to decompose when heated in the open 
air to 350°. 

Some eight other silicates were given prelim- 
inary study and the reaction was found to be 
fairly general. The product from natrolite con- 


tained 8.3 per cent. of ammonia and other 


zeolites took up from four to six per cent. The 
investigation is to be continued. 

The fourth paper was read by Dr. F. K. 
Cameron and was entitled, ‘ Hydrochloric Acid 
and Aqueous Phenol,’ by F. K. Cameron and 
J. A. Emory. 

The authors determined the freezing-point 
curve for hydrochloric acid solutions, saturated 
with respect to phenol. Each independently 
determined the concentrations of the various 
solutions and their freezing-points for inter- 
comparison. The curve was found to be a 
straight line, parallel to the curve for water 
and hydrochloric acid alone, from which it 
would seem that the solubility of phenol is 
practically constant through the range of tem- 
perature involved, and the lowering of the 
freezing-point of the solvent is a purely additive 
effect of the two solutes. 

The fifth paper was read by Dr. F. K. Cameron 
and was entitled, ‘The System Water, Hydro- 
chloric Acid and Phenol,’ by F. K. Cameron 
and W. H. Krug. 

On lowering the temperature of the system, 
solid phenol separates. But if the initial mass 
of water be relatively large its concentration 
with respect to hydrochloric acid is practically 
unaffected, while the solid phenol is separating 
and consequently the temperature of the phenol 
remains very constant. 
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curve for phenol in contact with aqueous solu- 
tions of hydrochloric acid of various concentra- 
tions was determined. Its practical value for 
a rapid determination of the approximate 
strength of hydrochloric acid solutions was 
indicated. WILLIAM H,. Krue, 
Secretary. 


NEW YORK SECTION OF THE AMERICAN 
CHEMICAL SOCIETY. 


THE regular meeting of the New York Sec- 
tion of the American Chemical Society was held 
on Friday evening, the 5th inst., at the Chem- 
ists’ Club, and was well attended, over sixty 
members and their friends being present. Dr. 
C. F. McKenna occupied the chair, calling the 
meeting to order at 8:30 p. m. 

After electing four delegates to represent the 
Section in the Council, the following papers 
were read : 

(1) ‘The Importance and Trend of Recent 
Work on the Chemistry of Life and the Pro- 
ducts of Life,’ by Jerome Alexander. 

(2) ‘A Preliminary Study of the Cobalti- 
Cyanides,’ by E. H. Miller and J. A. Mathews. 

(3) ‘The Chemistry of Corn Oil. First 
Paper: Determination of the Constants,’ by 
Herman T. Vulté and Harriet W. Gibson. 

(4) ‘A Practical Electric Furnace,’ by A. J. 
Rossi. 

Mr. Rossi exhibited a practical and easily 
constructed electric furnace with which he has 
prepared some very rich Titanium alloys, a 
specimen of which was exhibited with an invi- 
tation to break off pieves as samples. Although 
a sledge hammer was supplied no samples were 
taken. Arrangements are progressing toward 
the preparation of these alloys on a large scale 
for the steel trade. DURAND WOODMAN, 

Secretary. 


TORREY BOTANICAL CLUB. 


AT the meeting on November 29th, the scien- 
tific program consisted of a paper by Dr. C. C. 
Curtis, on Seaweeds, with lantern views illus- 
trating the chief families and with a condensed 
summary of the modes of reproduction and 
other characteristics of each. Dr. Curtis also 
gave brief directions respecting methods of col- 
lecting and preserving the marine alge, urging 
the collector to make microscopic study of all 
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forms, and pointing out the great need of fur- 
ther observation to clear up doubtful points in 
their reproductive processes. 

President Brown exhibited specimens found 
by Dr. Meredith at Danville, Pa., of Ajuga 
Genevensis and of Hieracium Pilosella. The first 
had been observed on ballast in New York 
City, but not the latter. 

On December 12th, the scientific program 
was opened by a paper by Dr. L. M. Under- 
wood ‘On the Genera of the Schizaeaceae.’ 

Dr. Underwood explained the peculiar detri- 
scence of the sporangium by which this order 
of ferns is distinguished, illustrating with fig- 
ures, and then sketching the history of the 
order. Linnzeus put its species under Acrosti- 
chum ; Richard was the first to begin segrega- 
tion, erecting in 1792, the genus Lophidium. 
In 1703, Schizaea was founded by Smith, on a 
South African plant common through the 
Transvaal region, quite closely similar to our 
own species of New Jersey. Wallich founded 
another genus, Actinostachys, in 1822, on an 
East Indian form. Dr. Underwood considered 
these three genera to be valid, though recent 
German systematists, as Prantl, have not 
recognized them. 

Swartz constituted another genus in 1800, 
Mohria, from Cape Colony, of which only one 
species is known. Lygodium, our best known 
genus, was established by Swartz in 1800, and 
includes one well known Atlantic species, 
L. palmatum, the climbing-fern. 

Several other genera, as Aneimia and Tro- 
chopteris, were discussed, with remarks on 
principal species. About 90 species of the 
order have been published, largely American 
and tropical, especially the abundant Brazilian 
forms of Aneimia and allies. 

Professor Lloyd suggested the interest at- 
taching to Trochopteris as possibly a very 
primitive fern. 

Dr. Underwood said it is sparsely represented 
from Brazilian collections, but perhaps because 
of its small size and habit of growth close to 
the ground, the largest specimen known being 
only three inches in diameter. 

The second paper was by Dr. D. T." Mac- 
Dougal, ‘Studies on Hexalectris.’ This rare 
southern orchid is of great interest on account 
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of its supposed near relationship to Corallorhiza, 
which develops short coralloid undergrowths 
without roots, but producing a mycorhiza and 
sending out hyphz into the soil. Material of 
Hexalectris from Alabama although possessed 
of somewhat similar coralloid growths, was 
found to contain no fungi, and to be without 
apparent adaption to growth by mycorhiza. 
No one seems to have seen seen the roots of this 
plant. 

The third paper was by Dr. N. L. Britton, 
‘Notes on Species of Crataegus.’ 

Dr. Britton exhibited and discussed 34 species 
of the northeastern United States and remarked 
upon the great need of persistent field study 
in determining this genus. One must have 
flowers, mature leaves and mature fruit from 
any individual bush before he can begin to find 
its relationship to any other form. The most 
difficult part of the genus is perhaps the C. 
tomentosa group. Many southern species have 
recently been found to extend their range into 
Virginia, as C. Chapmani, C. Carolina, ete. ; 
and others in Missouri, as C. berberifolia. The 
identity of the original of C. coccinea of Linnzeus 
proves to have a special local interest. Lin- 
nzeus seems to have had, as often, no specimen 
before him, but based his description on a plate 
of Plukenet (and another of Ray). Few her- 
barium specimens correspond well to the figure, 
which answers only to leaves of a shrub col- 
lected twice near New York, once by Mr. E. 
P. Bicknell along the Harlem River and once 
by the late Professor E. H. Day on Persimmon 
Island near New Rochelle, New York. The 
leaves bear a remarkable resemblance to those 
of Betula nigra. Search for similar specimens 
near New York should be made ; the leaves are 
longer and with blunter, shallower lobes than 
in the commonly-received C. coccinea. 

Dr. Britton is endeavoring to get together at 
the Botanic Garden a collection of these species, 
and now has over a dozen; but the wild stock 
is very difficult to grow and is impatient of 
transplanting. Most gardeners graft or grow 
from seed. 

After discussion by Dr. Rydberg, President 
Brown and others, the Club adjourned. 

EDWARD 8. BURGESS, 
Secretary. 
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THE ACADEMY OF SCIENCE OF ST. LOUIS. 


At the meeting of the Acacomy of Science of 
St. Louis of December 4, 189), the following 
subjects were presented : 

Dr. Edward H. Keiser talked informally on 
Some Derivatives of Acetylene, exhibiting speci- 
mens of the new liquid acetylene iodide dis- 
covered by him in January, 1899. He de- 
scribed the methods of making the compound, 
and gave an account of its chief physical and 
chemical properties. The liquid acetylene di- 
iodide solidifies at —21° C. and boils at 185°. 
It has the percentage composition and molecular 
weight represented by the formula C,H,I,, and 
is isomeric with the well known solid acetylene 
diiodide. Thespeaker announced the discovery 
of a new method of making the liquid acetylene 
diiodide, namely, by heating the solid com- 
pound to 260° in a sealed tube. The solid 
compound is thereby partially converted into 
the liquid compound. Similarly, if the pure 
liquid diiodide is heated to 260° in a sealed 
tube, on cooling down, the liquid will be found 
to have been partially converted into the solid 
compound. All the facts known indicate that 
these two iodides of acetylene are stereo- 
isomers, and that their configuration must be 
represented by the stereometric formulas : 


H 2 I 
wart Nyy” 
and I! 
gh 
I H A I 


Since Dr. Keiser has found that the solid acety- 
lene diiodide can be converted into fumarie 
acid, it follows that the first of the two formu- 
las represents the solid acetylene diiodide and 
the second one the liquid diiodide. Further 
experiments upon these compounds are under 
way, and the attempt will be made to convert 
the liquid diiodide into maleic acid. 

Dr. L. Bremer demonstrated some tests for 
glucose by means of anilin dyes, showing that 
nearly all of the ‘alkaline’ anilin dyes, when 
rendered basic by the addition of sodium hy- 
drate, become decolorized, or have their color 
greatly modified, on heating, in case glucose is 
presented. The reactions shown were especi- 
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ally pretty in the case of methylene blue and 
safranine. 

Professor Nipher announced that he had 
nearly completed preparations for the measur- 
ment of wind pressures on the sides of the main 
building of Washington University. The pres- 
sures are to be measured at various points along 
the west end of the building, having a width of 
about 50 feet, and along the north front, which 
is something over 200 feet in length. Simul- 
taneous measurements of wind pressure and 
wind velocity and direction will be made. The 
method used is that tested by him on the trains 
of the Illinois Central Railroad during the 
summer of 1897. The method was described 
in No. 1, Vol. VIII., of the Transaction of the 
Academy of Science of St. Louis. An invita- 
tion was extended to members to visit the Uni- 
versity and inspect the apparatus. 

Professor H. Aug. Hunicke spoke briefly on 
some observations which he had recently made 
on the boiling temperature of hydrocarbons, 
from which it appeared that when T is the 
boiling temperature (absolute scale), ¢ is radius 
of gyration of the molecule, and ¢ is a constant, 
then T?—ac. This holds for the entire series 
of saturated hydrocarbons, including all iso- 
mers. The speaker stated that his observations 
had not yet been extended beyond the series 


indicated. 
ted WILLIAM TRELEASE, 


Recording Secretary. 


DISCUSSION AND CORRESPONDENCE. 
DARK LIGHTNING. 


MAyI be allowed to make some comment, 
on the interesting article by Professor Wood on 
‘Dark Lightning.’ He is mistaken in suppos- 
ing that my results on the same subject have 
only appeared in a photographic journal. The 
first announcement was a note read before the 
Physical Society of London on June 22, 1889, 
which was published in the Electrician, the 
Philosophical Magazine and the Proceedings of 
the Society. 

Further details were the subject of a paper 
read at the Newcastle meeting of the British 
Association in August of the same year, and an 
abstract of it appears on page 507 of the Annual 
Report. Since then there have been numerous 
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references in the reports of the British Associa- 
tion Committee on Meteorological Photography 
and other places. 

So long ago as August, 1889, I had shown 
conclusive proofs that the phenomenon was. 
not due to any difference in the refrangi- 
bility of the light of the spark and that of the 
reversing light. I showed that the light of the 
sparks themselves could effect reversal of the 
images of others. Perhaps I may be allowed 
to quote from the paper. 

‘‘A plate was then exposed in the camera to 
a series of sparks, then to the direct light of 
more sparks without the interposition of the 
lens, and finally to a second set of sparks. The 
images of the first set show reversal while those 
of the second are direct. 

‘*Next a plate was exposed to one set of 
sparksand without removing it from the camera 
the light of some more was diffused by holding 
a sheet of ground glass in front of the lens. 
Finally a second set of sparks was photographed. 
The results were similar.’’ 

These two experiments enabled me to repro- 
duce the phenomenon of a bright flash crossing 
a dark one, and the reversal of one flash by the 
diffused glare of another. 

In the second place plates were exposed to a 
number of spark images and then to a tolerably 
pure spectrum. The result was reversal in all 
parts, and by varying the length of exposure to 
the spectrum it was shown that the reversing 
power was simply proportional to the direct 
actinic power, maximum reversal occurring 
when the direct actinic effect of the reversing 
light was equal to that of the spark images. I 
was, therefore, entitled to sum up thus: 

‘* Differences of refrangibility, therefore, do 
not seem to lie at the root of the matter. 
Neither can a difference of intensity be the 
cause of the reversal, for the less intense the 
light of the spark the more easily is its image 
inverted. It seems to me that the extreme 
shortness of the exposure to the electric spark 
may be the explanation.”’ 

A similar conclusion was indicated by the 
fact that the image of a spark very much out 
of focus did not lose the property of reversi- 
bility. 

But how were we to account for the experi- 
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ments showing that the spark images could be 
reversed by the light from other sparks? Was 
it possible that objects illuminated by these re- 
versing sparks (card, objects in the room or 
ground glass) reflected or modified the light 
sufficiently to change its action on the photo- 
graphic film ? 

I also tried to imitate the phenomena by brief 
exposure to other luminous objects trying in 
turn slits illuminated by gas, lime-light, mag- 
nesium and sunlight. I had no arc lamp avail- 
able then. Here Professor Wood has done 
better, my results were nil and I congratulate 
him on his success. 

However I should like to suggest that it is 
just possible that light from a source whose ex- 
citement is electrical may differ from other 
kinds of light in some manner at present un- 
known and that it is not safe to regard it as 
proved that the time element is the only one in- 
volved until the phenomena have been repeated 
without employing electricity at all. 

For ten years the facts have been before the 
world. They were partly verified eight or nine 
years ago by Mr. Shelford Bidwell and it is 
highly satisfactory to find them verified again 
in sO many particulars, by another physicist 
who has reached the same conclusions by means 
of somewhat different experiments. 

ARTHUR W. CLAYDEN. 

RoYAL ALBERT MEMORIAL COLLEGE, 

EXETER. 


SOCIOLOGY AND PSYCHOLOGY. 


To THE EDITOR OF ScIENCE: The relation of 
sociology to psychology suggested by Professor 
F. H. Giddings in his article, ‘Exact Methods 
in Sociology ’ (Popular Science Monthly, Decem- 
ber, 1899), is so misleading that it demands a 
word of protest from the psychologist. We 
must regard it as a capital mistake when any 
sociologist tries to make his science a means of 
measuring psychological quantity. Thus, when 
Professor Giddings (p. 155) would measure the 
‘intelligence’ of societies by comparative sta- 
tistics of literacy, for instance, he overlooks 
such facts as these: that mere reading, like 
talking, signifies littlke—the main point being 
what is read, whether Hegel or the yellow 
journal—and that how much is understood 
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must be measured. Some exceptional reader 
in a community may exceed in intelligence the 
sum of intelligence of all other readers, and 
even some illiterate may go beyond a number 
of literates. Hence only by the special study 
of individuals, and adding the results, can the 
sum total of intelligence for any community be 
found. But this is the task of psychology, not 
sociology, whose field is objective fact, social 
actualities like illiteracy, crime, etc., and their 
concomitant variations. Sociology can deter- 
mine how many people read, and what they 
read, and the concomitant variation between 
the circulation of yellow journals and increase 
of crime ; but it cannot measure the intelligence 
or the emotion implied, for the psychical illu- 
mination of social phenomena can come only 


from psychology. 
HIRAM M. STANLEY. 


LAKE Forest, ILu., December 2, 1899. 


NOTES ON INORGANIC CHEMISTRY. 


A PECULIAR interest attaches to ammonium 
cyanate from the fact that it was the sponta- 
neous eonversion of this salt into urea, which 
first bridged over the gulf between the inor- 
ganic and organic, and in the hands of Wohler 
gave the great impetus to-the study of organic 
chemistry. Owing to its instability it has been 
very difficult to. prepare ammonium cyanate in 
a pure condition. It is shown, however, in the 
Proceedings of the Chemical Society (London), 
by J. Walker and J. K. Wood, that the sub- 
stance may be readily formed by mixing the 
cooled solutions of ammonia and cyanic acid in 
ether. It is also formed when the vapors of 
ammonia and cyanic acid are brought into con- 
tact, provided the reacting gases are sufficiently 
diluted with some indifferent gas. The trans- 
formation of solid ammonium cyanate into urea 
is facilitated by heat and very greatly accel- 
erated by presence of moisture. 


In the same Journal, G. Dean describes a new 
series of atomic weight determinations of nitro- 
gen. They are peculiar in their use of silver 
cyanid as the salt analyzed. The other atomic 
weights involved are those of potassium and 
bromin, hence the accurately determined Stas 
figures were available. The value found was 
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N= 14.031 which is somewhat lower than the 
weight accepted by Clarke 14.04, and that by 
Richards 14.045. (O= 16). 


IN a recent number of the Comptes Rendus, 
Moissan has described the formation of ozone by 
the decomposition of water by fluorin. If the 
temperature of the water into which the fluorin 
is led, is kept at or below zero, it is possible to 
get over 14 per cent. ozone (by volume) in the 
gas over the water. Moissan points out the 
possible practical application of this method, 
for though the electrolytic production of fluorin 
from hydrofluoric acid is still a rather difficult 
operation, it is not an expensive one. The 
ozone formed in this process has the advantage 
of being completely free from the oxides of 
nitrogen. 


Or late years several explosions have taken 
place in factories where aluminum-bronze pow- 
der is ground. Investigations as to the cause 
of these explosions have been made by Stock- 
meier, and are reprinted in the Chemical News. 
The powder is perfectly stable, but its mixture 
with potassium chlorate will detonate even by 
rubbing. Bronze in contact with water decom- 
poses it forming hydrogen, and it is to the pres- 
ence of the hydrogen that explosions are prob- 
ably due. The powder is hygroscopic and the 
dry powder can absorb 1.4 per cent. moisture 
from the atmosphere. Then in grinding up 
five or six kilos of bronze powder there could 
be moisture enough present to generate forty 
to fifty liters of hydrogen. A series of precau- 
tionary rules is proposed, the most important 
of which require dryness and absence of dust in 
the air about the grinding machine, 


PROFESSOR E. T. ALLEN of the Missouri School 
of Mines calls attention in the Chemical News to 
a curious case of corrosion of gold plated weights 
which had been put away for the three sum- 
mer months in a safe. The weights were 
covered with a white substance which proved 
to contain zinc and to be largely organic. The 
suggestion is made that the corrosion was caused 
by mould, the gold plating being, perhaps, not 
completely impervious, and the most positive 
metal, zinc, being removed from the brass. It 
appears to be well established now that certain 
hard waters have the property of dissolving the 
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zine out of brass. A more important question 
is raised by Professor Allen, as to whether, 
under ordinary working conditions in the labora- 
tory, gold plated weights are preferable to 
brass weights. J. 


BEEREN EILAND.* 

THE Swedish Arctic Expedition of 1898, 
under the leadership of Professor A. G. Nat- 
horst, spent a week on Beeren Eiland, mapped 
it on a scale of 1: 50,000, and made numerous 
observations on its natural history. Chief among 
these were the geological researches which 
proved a prehistoric local glaciation, and by 
means of fossils showed the presence of rocks 
of three systems: Silurian, Middle Carbo- 
niferous, and Trias, previously unknown on the 
island. These discoveries led to another expe- 
dition to Beeren Eiland during the past sum- 
mer. The expenses were borne by the Vega 
Stipend of the Swedish’ Geographical Society, 
the Lars Hierta Memorial Fund, and various 
private individuals. The leader was the geolo- 
gist, J. Gunnar Andersson of Upsala, who had 
accompanied Professor Nathorst ; the other sci- 
entific members were C. A. Forsberg, cartog- 
rapher and meteorologist, and G. Swenander, 
zoologist and botanist. The expedition stayed 
on Beeren Eiland from June 22d to August 
19th, and accomplished the following work : 

The whole island was mapped in greater 
detail, and a special map, on a scale of 1:5000, 
was made of Rysshamn, where the expedition 
had its headquarters. 

Fromwt June 25th to August 16th complete 
meteorological observations were taken twice a 
day, as well as continuous observations by a 
self-registering barometer and thermometer. 
Eight series of observations were made on the 
tides, each series extending over from 8 to 51 
hours, during which time the height of the 
water at intervals of half an hour was marked 
off on a section. 

The botanist collected all the phanerogams 
previously found on the island, as well as 
Koenigia islandica, hitherto unrecorded. Ex- 
haustive collections were also made of the lower 
plants, including the alge of red and green 
snow. To investigate the influence on plant- 
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growth of the continuous light of an Arctic 
summer, three series of cultivation experiments 
were carried out, as follows: First, in five 
places of nearly the same longitude, but at a 
distance of about 3 or 4 degrees of latitude from 
one another—namely, Svalof, in Scania, Ultuna, 
near Upsila, Luleé, Troms6, and Beeren Eiland 
—barley taken from the same sample was 
grown in soil from the same place. Only the 
climatic conditions, and especially those of 
light, were different in the different stations ; 
thus there were completely dark nights in 
Scania, complete light the whole 24 hours on 
Beeren Eiland, with intermediate conditions at 
the intervening places. The material from the 
Scandinavian stations has not yet been brought 
in, so that the results of this interesting experi- 
ment are still awaited. Secondly, on open land 
at the Beeren Eiland station there were culti- 
vated two precisely similar series of Arctic 
plants, of which one series stood in continual 
light, while the other was kept in complete 
darkness each night (8 p. m. to8a.m.). Dur- 
ing the period of the experiment the develop- 
ment of these plants did not proceed very far, 
but the series kept in the light was obviously 
the more sturdy. The third experiment con- 
sisted in the cultivation, on a hot-bed, of ascore 
of common Scandinavian plants. These also 
were in two similar series, one kept in the 
light, the other darkened by night. The ex- 
periment succeeded with 18, and of these 16 
were clearly more sturdy in the light series, 
some of them yielding examples half as large 
again as those in the darkened series. 

To the list of the island’s fauna were added 
two birds: the Skua (Lestris pomatorhina) and 
the Spitzbergen form of Mormon articus. Salmo 
alpinus was found ina lake. Special attention 
was paid to the insects, which on isolated 
oceanic islands are of much interest to the 
student of distribution. Holmgren, the oaly 
entomologist who had previously visited Beeren 
Kiland, found there in 1868 only 9 species of 
Diptera and 1 Hymenopteron. The Swedish 
expedition has brought back a large collection 
of Diptera, not yet worked through, 4 Hymen- 
optera, 1 Neuropteron and 2 Coleoptera. Holm- 
gren found only 2 Acarids; the present explor- 
ers have at least 10. 
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The chief object of the expedition was a de- 
tailed geological investigation of the island. 
This has been successfully carried out with 
valuable results. A large collection of fossil 
plants from the coal-bearing series has been 
made; numerous fossils have been collected 
from all the marine strata, especially from the 
Trias. A géological map of the whole island 
has been constructed. The stratigraphy and 
tectonic geology of the whole island has been 
worked out, and there have been discovered in 
the southern part of the island a series of dis- 
locations of Carboniferous age, which explains 
the topography of the hilly regions and the 
varying development of the Carboniferous sys- 
tem at various points. 

Mr. Gunnar Andersson and his companions 
are to be congratulated on the amount of solid 
work they have accomplished, and we look for- 
ward to the publication of the detailed results 
with much interest. It should be mentioned 
that the proprietor of Beeren Eiland, Mr. Ler- 
ner (who happens to be a German), has helped 
the expedition, and hopes to welcome it back in 
some future year. 


THE STOCKHOLM FISHERIES CONFERENCE.* 

It is too soon yet to say that the Interna- 
tional Fisheries Conference, which met at Stock- 
holm this summer, will have any practical out- 
come ; but the report of its proceedings suggests 
a general plan of investigations as regards 
hydrographical and biological work which, if 
properly organized and supported, should cer- 
tainly be productive of useful and valuable re- 
sults. The object of her Majesty’s Government 
in deciding to take part in the conference may 
be best summarized in the language of the in- 
structions given to Sir John Murray, one of the 
British delegates : 

** You should propose that the scientific investiga- 
tions shall be accompanied by a practical exposé of the 
steps to be taken in order to bring the exercise of sea- 
fishing more in accord with the natural conditions 
regulating the growth and increase of the fish, and 
thus permanently increase the supply of fish in the 
markets of the countries adjoining the North Sea. 

, ‘‘In making this proposal, which you should do at 
the outset, you should make it clear that the prin- 


* From the London Times. 
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cipal object which her Majesty’s Government have in 
view, in directing you to take part in the conference, 
is to secure a careful inquiry into the effect of present 
methods of fishing in the North Sea, and you should 
give every assistance in promoting a scheme for deter- 
mining whether protection against overfishing is 
needed, and, if so, where, when and how such pro- 
tection should be given.’’ 

The countries taking part in the conference 
were Great Britain, Germany, Russia, Den- 
mark, Norway, Sweden and Holland. The 
representatives of the United Kingdom were 
Sir John Murray, of the Challenger Expedition, 
Mr. W. Archer, Chief Inspector of Fisheries, 
and Professor W. D’Arcy Thompson, of Dun- 
dee University, while Dr. Nansen was one of 
the delegates from Norway. 

Most persons who have given a thought to 
the subject must be convinced that a rational 
treatment of fishery questions should be based 
on scientific inquiry ; and in the opinion of the 
conference the best way of arriving at satisfac- 
tory results in this direction is by international 
cooperation. The scheme of investigations, 
having for its ultimate object the promotion 
and improvement of fisheries through interna- 
tional agreements, which the conference re- 
solved to recommend to the Governments of the 
countries concerned, embraces a program for 
hydrographical and biological work in the 
northern parts of the Atlantic Ocean, the North 
Sea, and the Baltic and adjoining seas. These 
investigations, it is added, should be carried 
out for a period of at least five years. 

Among the hydrographical researches pro- 
posed are: The distinction of the different 
water-strata, according to their geographical 
distribution, their depths, their temperature, 
salinity, gas-contents, plankton, and currents, 
in order to find the fundamental principles 
not only for the determination of the ex- 
ternal conditions of the useful ani- 
mals, but also for weather forecasts for ex- 
tended periods in the interests of agriculture. 
The biological work would include the deter- 
mination of the topographical and bathymetri- 
cal distribution of eggs and larve of marine 
economic fishes ; the continued investigation of 
the life, history and conditions of life of young 
fishes of economic species in their post-larval 
stages, with special reference to their local dis- 
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tribution ; the systematic observation of mature 
marketable fishes with reference to their local 
varieties and migrations, their conditions of 
life, nourishment and natural enemies ; obser- 
vations on the occurrence and nature of fish 
food at the bottom, the surface, and intermedi- 
ate waters down to the depths of at least 600 
meters ; and determinations of periodic varia- 
tions in the occurrence, abundance and average 
size of economic fishes and the causes of the 
same. These are briefly some of the principal 
points mentioned in the program of work 
recommended. 

To carry out these investigations on a basis 
of international cooperation, and in order to 
ensure uniformity of method, it is proposed to 
create an international council with a central 
bureau and a central laboratory at an estimated 
annual cost, including salaries of staff, of 
£4,800, to be divided among the Governments 
concerned. No place is mentioned for this cen- 
tral bureau, which, however, should be conve- 
niently situated for hydrographical and biolog- 
ical researches. It is considered desirable that 
the work should begin on May 1, 1901. 


DEVONIAN FISHES FOR THE AMERICAN 
MUSEUM. 

THROUGH a generous gift of a Trustee, Mr. 
William E. Dodge, the American Museum of 
Natural History has recently purchased the Jay 
Terrell collection of fossil fishes of Ohio—forms 
which from their great size and formidable den- 
tition have long been known as among the most 
interesting as well as the rarest of fossil verte- 
brates. The present collection is the result of 
over six years’ energetic and skillful field work. 
It is the fourth collection which Mr. Terrell has 
formed : the first was secured by the late Profes- 
sor J.S. Newberry, and is now preserved at Co- 
lumbia University; the second is at Harvard, and 
the third is at Oberlin. Of popular interest in 
connection with the present purchase is the fact 
that material is now at hand for exhibiting as a 
single specimen the parts of the gigantic Placo- 
derm Dinichthys Terrelli. The specimen is un- 
usually complete and appears to be the largest 
hitherto secured—a jaw alone measuring nearly 
two feet in length. Much of the collection is of 
exceptional importance: it includes associated 
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head plates of Titanichthys, jaws of Diplogna- 
thus, and immature jaws of Mylostoma. 
BASHFORD DEAN, 


THE SPELLING OF ‘PUERTO RICO.’ 

Ir anything further were needed to determine 
the proper spelling of the name of our new 
West Indian Island possession, it has been sup- 
plied in a decision of the President of the 
United States himself. Through Secretary of 
State Hay, under date of December 16, 1899, 
the President declares in favor of the spelling 
Puerto Rico, basing his decision more especially 
on the fact that this is the spelling followed by 
the people of the island. He was doubtful 
mindful also, however, that Puerto is good 
Spanish for port just as Rico is Spanish for rich. 
He sustains the decision of the U. 8. Board on 
Geographic Names, made some years ago and 
since followed by some of the Government de- 
partments but not by others. 

W. F. Morse 


SCIENTIFIC NOTES AND NEWS. 

As SCIENCE goes to press a number of our 
most important scientific societies are hold- 
ing meetings in New Haven, Washington, New 
York and Chicago. The American Society of 
Naturalists meets at New Haven, together with 
the societies more or less closely affiliated with 
it, namely, The American Morphological So- 
ciety, The Association of American Anato- 
mists, The American Physiological Society, 
The American Psychological Society, The 
Society for Plant Morphology and Physi- 
ology, The American Folk-lore Society, Sec- 
tion H, Anthropology, of the American Asso- 
ciation. A Bacteriological Society will at 
the same time be organized. The American 
Chemical Society also meets at New Haven. 
Western naturalists are organizing a society at 
Chicago. The Geological Society of America 
is meeting at Washington and the American 
Mathematical and Physical Societies at New 
York. We hope to publish in subsequent num- 
bers full accounts of the meetings of these so- 
cieties. 

PROFESSOR WILLIAM HARKNESS, astronom- 
ical director of the U. 8S. Naval Observatory, 
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was retired as rear admiral on December 17th, 
on reaching the age of sixty years. Professor 
Stinson Joseph Brown has been appointed to 
the position. He was born at Hammondsport, 
N. Y., in 1854, and graduated from the Naval 
Academy in 1876. He was employed in the 
U. S. Coast and Geodetic Survey and in 1881 
obtained by competitive examination a profes- 
sorship of mathematics in the Navy. 


M. LeEMOINE has been elected a member of 
the Section of Chemistry of the Paris Academy 
of Sciences in the room of the late M. Friedel. 
M. Lemoine received 32 of the 57 votes cast. 


PROFESSOR JOSIAH Royce of Harvard Uni- 
versity, sailed from New York on December 
27th, in order to give his second course of Gif- 
ford Lectures at the University of Aberdeen. 
Professor Royce will also lecture at Glasgow and 
Oxford. He will return to Cambridge early in 
February. 

PROFESSOR ALBERT P. BRIGHAM, of Colgate 
University, who has been abroad with his 
family for ten months, has returned, and will 
resume his college duties with the new term. 
During his absence, Professor Brigham has 
traveled extensively in England, Scotland, 
Germany, and Switzerland, and has spent a 
number of weeks in study and literary work at 
Oxford and Munich. 


Mr. ARTHUR HENRY SAVAGE LANDOR, the 
explorer, arrived in New York from England on 
December 23d. 


AMONG the passengers by the mail steamer 
Bakana for the west coast of Africa on Decem- 
ber 8th were three medical men, Dr. Christo- 
pher, Dr. Stephens, and Mr. A. Pickels, bound 
for Sierra Leone and Lagos. They are going 
out at the expense of the Colonial Office, hav- 
ing been selected by the Royal Society, and 
their work will be carried on under the auspices 
of the Liverpool School for Tropical Diseases. 


Drs. WILLIAM OSLER and Howard Kelly, 
of Baltimore, have been elected honorary mem- 
bers of the Royal Academy of Medicine of Ire- 
land. 

THE Royal Geographical Society London has 
elected the following honorary corresponding 
members: Captain Meliton Carbajal (president 
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of the Peruvian Geographical Society), Professor 
A. Bertrand (professor of topography and engi- 
neering in the University of Santiago, Chile), 
and Sefior D. Samuel A. Lafone Quevedo, a dis- 
tinguished geographer and ethnologist of Buenos 
Ayres. 

Mr. BAILEY WILLIs of the United States 
Geological Survey, addressed the members of 
the Geological Club of the University of Chicago 
on November 29th, on ‘A Pacific Atlantis.’ 


THE centennial anniversary of the birth of 
Joseph Henry, was celebrated at his birthplace, 
Albany, on December 16th, at a joint meeting 
of the Albany Institute and the Albany His- 
torical and Art Society. The exercises were 
held at the Albany Academy where Henry 
taught for many years before going to Princeton 
and the Smithsonian Institution. 


THE death is announced of Dr. Birsch-Hirsch- 
feld, professor of pathology in the University 
of Leipzig, at the age of 57 years. 


THE death is also announced of Dr. John 
Frederick Hodges, professor of agriculture and 
lecturer on medical jurisprudence in Queen’s 
College, Belfast. Dr. Hodges was the au- 
thor of books on chemistry and agriculture 
and was perhaps the oldest member of the 
Chemical Society of London, having 
elected a fellow in 1844, three years after the 
formation of the Society. 


been 


Dr. ARTHUR COWELL STARK was killed by 
the explosion of a shell on November 18th at 
Ladysmith, where he was serving as a yolun- 
teer on the medical staff. Dr. Stark was an 
authority on South African ornithology and had 
just completed the first volume of a work on 
South African birds for Mr. W. L. Sclater’s 
Fauna of South Africa. 


WE regret also to record the death of Mr. N. 
E. Green, an artist who accomplished important 
scientific work in making astronomical draw- 
ings. He wasa past president of the British As- 
tronomical Association. 


THE American Museum of Natural History 
has secured through the generosity of President 
Jesup the second part of the Cope collection of 
fishes, amphibia and reptiles. It will be re- 
membered that by the will of the late Professor 
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Cope the proceeds of the sale form an endow- 
ment fund for the Philadelphia Academy of 
Natural Sciences. 

ACCORDING to a notice in the New York Com- 
mercial Advertiser of December 16th, the Pea- 
body Museum at New Haven has been enriched 
by a valuable accession to the anthropological 
collections. The addition consists of Mexican 
and Guatemalan antiquities, about 350 pieces 
in all, which were brought from bh 5 two local- 
ities—Sempoala, state of Vera Cruz, and Ta- 
cana, Guatemala. 

THE Hon. Walter Rothschild, M.P., treas- 
urer to the Middlesex Hospital, has sent a do- 
nation of £100 towards the maintenance of the 
new research laboratories for the investigation 
of the cause of cancer in connection with the 
new wing for female cancer patients of that in- 
stitution. 

Mr. ANDREW CARNEGIE has offered $50,000 
for a public library in Oil City, Pa., on the con- 
ditions that a site be donated, and that the city 
appropriate $3,000 annually for the library’s 
support. 

Ir is stated in Natural Science that the Morti- 
mer Museum of Antiquities at Driffield, York- 
shire, contains a very good local collection. Its 
owner has offered it to the East Riding County 
Council for half its value, the value to be de- 
cided by two referees, one to be appointed by 
the Council and the other by Mr. Mortimer. 


A COMMUNICATION was presented to the Sen- 
ate on December 20th, from the Regents of the 
Smithsonian Institution suggesting the appoint- 
ment of Mr. Richard Olney to fill the vacancy 
on the Board caused by the death of William 
Preston Johnson. Senator Hoar said he thought 
that it was the first time that the Regents had 
made such a suggestion. No action was taken 
by the Senate. 

INVITATIONS for the next agricultural confer- 
ence for the West Indies have been issued by 
the British Department of Agriculture. It is 
proposed to hold the conference at Barbadoes, 
and the dates fixed are Saturday the 6th, and 
Monday, the 8th of January next. ‘The presi- 
dent, Dr. D. Morris will deliver the opening ad- 
dress. A new feature will be the presence of 
representatives of the leading agricultural so- 
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cieties in the West Indies. The list of subjects 
to be dealt with covers, practically, every 
branch of West Indian agriculture. 


AT a meeting of the Fellows of the Royal 
Botanic Society, London, on December 8th, 
the chairman stated that it was very satisfac- 
tory to know that during the year 203 new 
Fellows had been elected, that number being 
higher than in any previous year since the 
foundation of the society. The largest number 
in other years was in 1850, when 186 Fellows 
were elected. 


THE British Institution of Electrical Engi- 
neering held its eleventh annual dinner on 
December 6th. The President, Professor 
Sylvanus P. Thompson occupied the chair, and 
speeches were made by Mr. R. E. Crompton, 
General Sir R. Harrison, Sir W.C. Austen- 
Roberts, and Lord Kelvin. 


Nature states that in connection with the 
British Institution of Electrical Engineers, a 
number of local centers are being established 
where papers will be read and discussed at the 
same time, or shortly after, their reading in 
London. In Cape Town these informal meet- 
ings have been held for some time past, and 
advance copies of the Institution’s papers have 
been read at them. A meeting for the forma- 
tion of a northeastern center was held recently 
at the Durham College of Science, and the Coun- 
cil have received a petition for the establish- 
ment of a similar organization in Dublin. 


THE proprietors of the Marconi system of 
wireless telegraphy have offered the use of 
twenty sets of instruments to the Government 
on payment of $10,000 in the first instance and 
$10,000 a year for their use. Secretary Long 
has under consideration the advisability of ask- 
ing Congress to make a special appropriation 
for the purpose. 


AN institution on the lines of the Pasteur 
Institute, bearing the name Alfonso XIII., has 
been established at Madrid. 


A DEPUTATION appeared before the Edin- 
burgh Town Council on November 21st to urge 
the establishment of a zoological garden in that 
city. 
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THE thirteenth International Medical Con- 
gress will be held at Paris from the 2d to 9th of 
August, 1900, in connection with the Paris Ex- 
position. The work of the Congress is divided 
into five classes, each of which is sub-divided 
into from two to nine sections. The classes are, 
(1) biological sciences ; (2) medical sciences ; (3) 
surgical sciences; (4) obstetrics and gynecology, 
and, (5) public medicine. The biological sciences 
are divided into three sections (a) descriptive 
and comparative anatomy, (b) histology and 
embryology and (c) physiology and biological 
physics and chemistry. An American National 
Committee has been formed with Dr. William 
Osler as Chairman, and Dr. H. B. Jacobs (3 
West Franklin street, Baltimore, Md.), as Secre- 
tary. 

THE third International Ornithological Con- 
gress will be held from the 26th to the 30th of 
June, 1900, as one of the series of official con- 
gresses of the Paris Exposition. The work of 
the congresses has been divided among five 
sections, as follows : (1) Systematic ornithology : 
classification ; species; anatomy and embry- 
ogeny of birds ; paleontology ; (2) geographical 
distribution ; appearance of rare species in 
certain districts ; (3) biology ; odlogy ; (4) eco- 
nomic ornithology; (5) organization and work- 
ing of the international ornithological commit- 
tee. 


From the 18th to the 23d of June an Inter- 
national Congress of Mining and Metallurgy 
will be held at Paris. The program proposes 
the following subjects for discussion: Mining, 
use of explosives in mines; use of electricity in 
mines; mining at great depths; labdr-saving 
methods as applied to mining. Metallurgy: 
progress in metallurgy; progress in the metal- 
lurgy of iron and steel since 1899; application 
of electricity to metallurgy —(a) chemical, and 
(6) mechanical ; progress in the metallurgy of 
gold; recent improvements in the dressing of 
minerals. 


THE Congresses of the Paris Exposition also 
include the first International Congress of Phi- 
losophy which will be held from tie 2d to the 
7th of August. There will be four classes: (1) 
general philosophy and metaphysics (2) ethics, 
(3) logic and (4) history of the sciences and his- 


tory of philosophy. Under the third class espec- 
ially a number of topics of interest to men of 
science are proposed for discussion. 


AN International Congress of Ethnology will 
be held in connection with the Exposition, on 
August 26 to September 1, 1900. There will 
be seven sections, dealing respectively with 
general ethnology, sociology and ethics ; eth- 
nographical psychology; religious sciences ; 
linguistics and paleography ; sciences, art, and 
industries ; descriptive ethnography. 


THE British Medical Journal states that an 
attempt is being made to ascertain in which 
house in the Hotwell it was that Humphrey 
Davy discovered the anzsthetic powers of 
nitrous oxide. It is a well known fact that 
Davy was assistant to Dr. Beddoes, who had, 
in 1798, opened a house called the Pneumatic 
Institute for the treatment of disease, and more 
particularly phthisis by the inhalation of some 
of the then newly discovered gases, the Hotwell 
at Bristol being then a very popular watering 
place. Davy, it appears, was in the habit of 
administering the nitrous oxide to all comers at 
2d. a dose, and from all accounts it was a pop- 
ular amusement to go to the Institute and have 
the gas; the usual modern accompaniment of 
tooth drawing was omitted. The Institute ap- 
pears from Stock’s memoir of Dr. Beddoes to 
have been in Hope Square, but the common 
report puts it in Dowry Square. The Clinton 
Antiquarian Society, who are pursuing the in- 
vestigation, hope to put a tablet on the house 
commemorating the fact that nitrous oxide was 
there found to have anzsthetic powers. 


PROFESSOR WILLIS L. Moore, Chief of the 
U. S. Weather Bureau, has with the approval 
of the Secretary of Agriculture drafted a bill 
which has been introduced by the Hon. James 
W. Wadsworth in the House of Representa- 
tives. Professor Moore thus summarizes its 
chief features: It apportions appointments 
among Senators, Representatives, and Dele- 
gates, without regard to their political faith 
It provides that candidates shall be nominated 
by the representatives of the people, under 
such rigid restrictions as to age, physical condi- 
tion, and education as render it difficult, if not 
impossible, to effect the permanent appoint- 


: 

4 
be 
~ 
av, 

he 


982 SCIENCE. 


ment or the promotion of an unfit person. It 
prohibits the use of political or other influence 
to secure promotion or assignment, and I be- 
lieve properly codrdinates the prerogatives of 
Congress and the executive officers of the gov- 
ernment in the matter of the appointment to 
and the control of the federal service. It places 
each employee strictly upon his merits and com- 
pels him to work out his own salvation, while 
the present law leaves all this to the caprice of 
the executive officer or the rules ofa commission. 
It prohibits the removal of any employee for po- 
litical reasons, and makes his tenure of office 
secure so long as his services are advantageous 
to the government, and no longer. Without 
one cent of expense to the Government, it pro- 
vides for the separation from the public pay 
rolls of disabled or aged officials, and at the 
same time provides support in their hours of 
need. 


PrRoFEssoR WM. E. Hoy Le, in the Library 
Association Record of November, speaks as fol- 
lows of the Concilium Bibliographicum of Zurich 
and its work : ‘‘ Zoologists are deeply indebted 
to Dr. Field for the self-sacrificing energy with 
which he has unstintingly devoted his time and 
his money to the advancement of the bibliogra- 
phy of their science, and it is not a little sur- 
prising that the Royal Society, which is matur- 
ing schemes for a card bibliography of the whole 
of science literature, should not have taken 
counsel with the only man who has had exten- 
sive practical experience of this kind of work. 
There is no doubt that when the admirable 
qualities of the catalogue become more widely 
known in England, more and more zoologists 
will subscribe to itand provide themselves with 
the cards bearing on the subjects of special 
value to tiem. Few private individuals will 
take the whole catalogue, unless they are pre- 
pared to spend time upon it and to provide 
ample space for it. It will be much more suit- 
able for University and City libraries, the great 
storehouses of bibliographical information, to 
become subscribers and take full charge of all 
the cards. An attendant would then be en- 
trusted with their arrangement and would be 
quickly able to direct any inquirers to the right 
part of the catalogue, which would be kept in- 
tact and securely fixed on rods like other card 
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catalogues with which we are already fa- 
miliar.’’ 


THE class in Soil Physics at the University 
of Illinois asa part of their laboratory work, 
have undertaken a special study of samples of 
soil taken at different depths from two plats of 
ground. One of the plats has been subjected 
to a continuous cropping of corn for twenty-four 
years, and the other to a rotation of corn, oats, 
and oats and clover, for the same length of 
time, neither receiving any addition of fertil- 
izers during the period, and all of the stalks 
and straw in case of the grain crops being each 
year removed from the plants. The results of 
the examination so far show that there has been 
a marked loss of humus in the soil which has 
been subjected to constant cropping of corn. 
This loss is greatest in the surface nine inches 
of the soil and amounts to more than 50 per 
cent. of the entire humus content as compared 
with that of the rotation. This loss of humus 
is evinced by a decrease in the producing ca- 
pacity of the soil, which is now only one-third 
to one-half of that of average Illinois soils under 
ordinary farm conditions. It is also shown by 
a marked change in the color and physical tex- 
ture of the upper layers of the soil, the soil be- 
ing of a lighter color owing to the loss of organic 
and vegetable matter and to the ultimate soil 
particles being apparently reduced in size, which 
gives the soil an increased capillary power. 


WE learn from the London Times that witha 
view of making the law on the subject of wild 
bird protection uniform throughout the metro- 
politan police district, the London County 
Council intends to apply to the Home Secretary 
for the issue by him of a new order under the 
Wild Birds Protection Acts in regard to the 
County of London. Under the proposed new 
order the time during which the killing and 
taking of wild birds is prohibited by the Aet of 
1880 is extended so as to be from February 
ist to August 31st. During the period from Sep- 
tember Ist to January 31st the killing or taking 
of certain birds is also prohibited. These will, 
therefore, be protected during the whole year. 
The list of birds so protected includes the chaf- 
finch, cuckoo, goldfinch, honey buzzard, gulls, 
kingfisher, lark, landrail, linnet, martin, swal- 
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low, nightingale, starling, swift, wren, magpie, 
garden warbler, owl, and redstart. A further 
effect of the order will be that all wild birds 
will be protected on Sundays during the whole 
year. The Parks Committee of the Council 
think this a most necessary step, as Sunday is 
the day on which the bird-catcher and cockney 
sportsman have the greatest opportunity of 
carrying on their operations. Another clause 
of the order adds the names of several birds to 
those in the schedule of the Act of 1880. The 
effect of this is to increase the penalty with re- 
gard thereto, as any person convicted in con- 
nection with the scheduled birds is liable under 
the Act of 1880 to a penalty in each case of £1, 
whilst for wild birds not in the schedule the 
penalty is by that Act fixed at 5s. in each case. 
The birds now to be added to the schedule of 
1880 are the bearded tit, buzzard, chaffinch, 
honey buzzard, hobby, kestrel, magpie, mar- 
tins, merlin, osprey, shrikes, swallow, swift, 
and wryneck. Under the last clause of the 
order it will be an offense to take or destroy 
the eggs of any of the birds set out in the 
schedule attached. Included in this schedule 
are the cuckoo, goldfinch, kingfisher, linnet, 
lark, magpie, martins, nightingale, starling, 
swallow, wren, redstart, and swift. The com- 
mon house and hedge sparrow apparently re- 
ceive no special protection under the order, 
except that provided by the close time from 
February 1st to August 31st. 

Dr. BURRILL, of the University of Illinois, 
has sent to Dr. Reynolds, Health Commissioner 
of Chicago, a report of bacteriological investiga- 
tions upon the waters of the Illinois and 
Michigan canal and of the Illinois and Miss- 
issippi rivers, altogether extending from Chi- 
cago to St. Louis. The report covers the 
months of June, July, August, September, 
October, and November, and gives the monthly 
average number of bacteria found in a cubic 
centimeter of water taken from each of thirty- 
eight stations. The laboratory work was done 
by Mr. James A. Dewey. The figures, as tabu- 
lated, show that the whole stream has been, 
during the time, greatly polluted, but they 
also show that the water becomes rapidiy puri- 
fied as it flowsalong from the source of contam- 
ination. At Ottawa and LaSalle the number of 
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bacteria has decreased from several million toa 
few thousand in a centimeter of water. Above 
Peoria the stream is nearly free from these 
organisms. Below this city the numbers rise 
again so as practically to equal those in the 
canal at Bridgeport. Farther down, the water 
again becomes gradually less infected, so that 
at the mouth of the Lliinois there are less bac- 
teria than occur in the waters of the Mississippi 
river. 


WE learn from the London Times that at a re- 
cent meeting of the Departmental Committee on 
Preservatives and Coloring Matters in Food, Mr. 
J. Kellitt, of Liverpool, speaking on behalf of the 
Grocers’ Federation, said that it was now abso- 
lutely necessary to use borax or boracic acid for 
ham, bacon, and butter, on account of the great 
demand for a mild-cured article. Borax, in his 
experience, was the most effective preservative 
he had known, especially for stopping fly-blow. 
Quite 75 per cent. of the hams and bacon sold 
in this country were treated with the preserva- 
tive. After the bacon or ham had been pre 
pared for cooking by the consumer most, if not 
all, of the borax had disappeared, so that in 
actual consumption the percentage of boracic 
acid present at the time the article was con- 
sumed must be small. Captain T. W. Sandes, 
who had started a creamery in county Kerry 
for the benefit of his tenants, said that he used 
generally to send to England butter that they 
called saltless—that is, butter that was cured 
with one pound of preservative to the hundred- 
weight of butter. The preservative he used 
was boracic acid. The saltless but preserved 
butter was bound to be good butter, because im- 
purities could be so easily detected in it, whereas 
the heavy salted butter need not be, as the salt, 
more or less, covered a few of the ‘sins’ in 
the butter. Mr. J. Wheeler Bennett, who ap- 
peared on behalf of the London Chamber of 
Commerce, said that the trade in Canadian 
hams had increased since 1889 from something 
like $300,000 to $1,800,000 in 1898, and this he 
attributed to the use of preservatives. If the 
treatment of hams by borax were prohibited, 
the whole of this gigantic trade from Canada 
would come toanend. There was a very large 
and increasing trade in Australian butter, and 
that trade hinged upon the use of borax, the 
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butter being washed in a solution of the preser- 
vative. The committee then adjourned. 


UNIVERSITY AND EDUCATIONAL NEWS. 

On December 20th, the University of Penn- 
sylvania’s free museum of science and art at 
Philadelphia, one of the late Dr. William Pep- 
per’s cherished hopes, was formally opened 
in the presence of several thousand people. 
Immediately following the presentation to 
the board of trustees of the museum, a 
bronze statue of the late Dr. Pepper, the gift 
of friends, was unveiled. The presentation 
speech was made by ex-Senator George F. Ed- 
munds, in behalf of the Dr. Pepper testimonial 
committee. In connection with his address, 
Mr. Edmunds was delegated by Mrs. Frances 
Sergeant Pepper, the widow of Dr. Pepper, to 
present to the university trustees, as her mem- 
orial to the memory of her husband, a gift of 
$50,000 as a fund to carry on the work started 
by Dr. Pepper. 

THE Presidents of Harvard University, Co- 
lumbia University, Johns Hopkins University, 
the University of Chicago, and the University 
of California have issued an invitation to sister 
institutions to a conference to be held in Wash- 
ington some time in February, 1900, for the con- 
sideration of problems connected with Gradu- 
ate work. The invitation says: ‘‘ There is 
reason to believe that among other things the 
deliberations of such a conference as has been 
proposed will (1), result in a greater uniformity 
of the conditions under which students may be- 
come candidates for higher degrees in different 
American universities, thereby solving the 
question of migration, which has become an 
important issue with the Federation of Gradu- 
ate Clubs; (2), raise the opinion entertained 
abroad of our own Doctor’s degree ; (3), raise 
the standard of our own weaker institutions. 

THE engineering laboratory for Stevens In- 
stitute, Hoboken, N. J., provided by a gift of 
$50,000 from Mr. Andrew Carnegie will be 
begun at once. The University of Wisconsin 
will also erect an engineering building, the 
Legislature having provided $100,000 for the 
purpose. 

Ir is also announced that the Western Re- 
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serve University has received $12,000, from 
Mr. and Mrs. Samuel Mather for the purchase 
of books ; Wabash College $5,000 from Mrs. W. 
R. Jones toward a residence for the president ; 
and New York University $2,500 from Miss 
Anna M. Sandham for prizes in public speaking. 


Ir is said that Mr. James M. Munyon will 
give $2,000,000 to found an industrial school 
for orphan girls in Philadelphia on the same 
general lines as Girard College. 

IRTON COLLEGE, Cambridge, is being en- 
larged at a cost of £40,000. 

THE main building of Buchtel College, at 
Akron, O., including the laboratories, library 
and dormitories, was recently burned. The 
loss is $100,000, with $65,000 insurance. 

OXFORD UNIVERSITY is planning the establish- 
ment of the degrees of Doctor of Letters and Doc- 
tor of Science, to be conferred for research work. 


THE Sheffield University College, England, 
has not succeeded in making arrangements for 
the occupation of the site of Wesley College, 
and it is now proposed to acquire a strip of land 
adjoining the Botanical Gardens on which to 
erect a new block of buildings. 

Dr. F. W. BANcRorr has been appointed 
instructor in physiology at the University of 
California. 

Mr. Love H. MILLER, of the University of 
California, goes to Oahu College, Honolulu, 
H. J., as professor of chemistry:and natural 
sciences. 

Mr. J. H. Rip@way, brother of the ornithol- 
ogist of the Smithsonian Institution, has been 
engaged as taxidermist at the University of 
Illinois and is now at work on the museum 
specimens. Mr. Ridgway has been connected 
with the National Museum, the University of 
Iowa, the Iowa Agricultural College, and the 
University of Ohio. 

PROFESSOR RONTGEN has finally decided to 
accept the call to the University of Munich. 

Mr. A. W. W. DALE, M.A., fellow in classics 
of Trinity Hall, Cambridge, has been appointed 
Principal of University College, Liverpool, in 
place of Mr. Glazebrook, who has retired on 
his appointment to the office of Director of the 
National Physical Laboratory. 
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No. 261. Decemper 29, 1899. ANNUAL SUBSCRIPTION, $5.00 


HIGH-CLASS INSTRUMENTS 


Several months ago I disposed of my Philadelphia plant, patterns, jigs, 
merchandise, etc., and removed my business to this city where an entirely 
new shop, several times the size of my old one, with new tools, has been es- 
tablished for the manufacture of ‘‘ Willyoung Apparatus.’’ Every drawing 
has been thoroughly overhauled and every possible improvement has been 
made. Being thus absolutely unfettered by any old stock to work off, or 
parts to work in, I feel that I can offer absolutely unsurpassed instruments 
to my patrons. 


Catalogue W, just issued, is the most complete and logically arranged 
Willyoung 8’’ to 15’7-110 Volt thing of its kind ever issued. Sent free to colleges and laboratories. You 
X-Ray Machine. deal direct with the manufacturer. No selling agents, 


ELMER <G. -WILLYOUNG, 82-84 Fulton Street, New York City 


JOHN WILEY Sons’ 


Statistical Methods with Special Refer- | Kinematics of Machinery 


ence to Biological Variation By Joun H. Barr, Professor of Machine Design, 
Sibley College, Cornell University. Over 200 figures. 
250 pages. 8vo, cloth, $2.50. 


Intended especially for those interested in the quan- 
titative study of species and of organic variation. 
By C. B, Davenport, Assistant Professor of Zoology 


at the University of Chicago. 148 pages. 16mo, Heat and Heat-Engines 


morocco, $1.25. A Study of the Principles which Underlie the Me- 
chanical Engineering of a Power Plant. By Frep- 
The Cost of Living as Modified by Sani- eRIcK Remsen Herron, E.M., Ph.D., Professor of 


tary Science Mechanical Engineering at Columbia University. 
559 pages. 8vo, cloth, $5.00. 
By H. Ricuarps, Instructor in Sanitary 


Science in the Massachusetts Institute of Technology. WatersSupply Engineering 


124 es. 12mo, cloth, $1.00. 
pag : $ The Designing, Construction, and Maintenance of 


Water-Supply Systems, both City and Irrigation. 
Handbook on Testing Materials By A. Prescorr Fotweir. 8vo, “cloth, 575 pages, 
For the Constructor. Methods, Machines, and Profusely Illustrated, $4.00. 
Auxiliary Apparatus. By Apotr Marrens, Profes- 
sor. Authorized translation and editions by Gus. C. | The Filtration of Public Water-Supplies 
Henning (M.E., Stevens, a? 2 vols., 8vo, cloth, 


ALLEN 3 iti rre 
700 pages and plates, $7.50 By Auten Hazen d edition greatly enlarged and 


brought up-to-date. 8vo, cloth, 350 pages, fully 


illustrated, $3.00. 
Determination of Radicals in Carbon — 


Compounds Manual of Practical Assaying 

By Dr. H. Meyer, Imperial and Royal University, By H. Van F. Furman. Sth edition, December, 
Prague. Authorized translation by J. Bishop Tingle, 1899, bringing the work quite abreast of the latest 
Ph.D., F.C.S., Instructor of Chemistry at the Lewis investigations and discoveries in the subject treated 


Institute, Chicago. 12mo, cloth, $1.00. 8vo, cloth, viii +- 463 pages, $3.00. 
Order through your bookseller, or copies will be forwarded postpaid by the publishers 
on the receipt of the retail price 
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NEW SCIENTIFIC BOOKS—Just Ready or in Press 


The Liquefaction of Gases 


Just Ready. Its RIsE AND DEVELOPMENT. Cloth, 12mo, $1.50. 
By WILLETT LEPLEY HARDIN, Harrison Senior Fellow in Chemistry in the University of Penn- 
sylvania. 


A complete history of the development of the methods employed in the liquefac- 
tion of gases, as the following clipping from the preface will show : 
Popular ‘** Recent developments in the liquefaction of air and the recent liquefaction of hydro- 
Up-to-date gen have added considerable interest to the whole subject of the liquefaction of gases. 
The literature on this subject is scattered, for the most part, in foreign journals, and is 
inaccessible to a majority of those who are interested in scientific work. 


Scope of ‘* The object of this little volume is to present a complete history of the development 
the Book of the methods employed in the liquefaction of gases. Sufficient theory has been given to 


enable the popular reader to understand the principles involved. While the book has been , 


written in a popular-science style, an effort has been made to make it of value to those who 
are especially interested in the subject by giving the references to the original literature.’’ 
Industrial The various forms of apparatus are shown in illustrations. In addition to the history 
Application of the development of the methods, the condition of matter at the critical point, the theory 
of the gaseous and liquid states of matter, and the theory of the regenerative method of 
refrigeration are also considered. In the conclusion, a brief outline is given of researches 
at low temperatures and of the industrial application of liquefied gases. 


THOMPSON—Light Visivle and Invisible. 


A Series of Popular Lectures delivered by SYLVA- 


SUTER—Handbook of Optics. For Srvu- 


DENTS OF OPHTHALMOLOGY. By WILLIAM NoR- 


nus P. THompson, D.Sc., M.R.I., F.R.S., author woop SuTeR, M.D., Professor of Ophthalmology, 
of ‘‘Elementary Lessons in Electricity and Mag- National University, and Assistant Surgeon, Epis- 
netism,’’ etc. Cloth, 12mo, $1.50. | copal Eye, Ear and Throat Hospital, Washington, 
‘*Popular and extremely interesting from begin- | D. C. Cloth, 16mo, $1.00 net. 
ning to end.’’—The Independent. The object of this book is to give the student a 
‘* Reliable and up-to-date . . . of great value to clearer insight into the phenomena of refraction as 
the student.””—Journal of Education. applied to ophthalmology than can be obtained from 


| the usual text-books on Refraction of the Eye. 


BURBURY—A Treatise on the Kinetic | | 4NGE—Our Native Birds. How To Pro- 
Theory of Gases. By S. H. Bursury, M.A., | 
F.R.S., late Fellow of St. Johns, Cambridge. 

8vo, Cloth. Price, $2.00 net. 


TECT THEM AND ATTRACT THEM TO OUR HoMEs. 
By D. LANGE, Instructor in Nature Study in the 
Schools of St. Paul, Minn., author of a ‘*‘ Manual 


Cambridge University Press. | of Nature Study.” Cloth, 12mo. Nearly Ready. 
MACBRIDE—The Slime Moulds. A Hanp- | LENGFELD—Inorganic Chemical Prepa- 
BOOK OF NORTH AMERICAN MYXOMYCETES. By | rations. By FreLrx LENGFELD, Assistant Pro- 
THOMAS H. MACBRIDE, Professor of Botany, Uni- | fessor of Inorganic Chemistry in the University of 
versity of Iowa. 12mo, Cloth, $2.25 net. | Chicago. Cloth, 16mo, 60 cents net. 


A list of all species described in North America | This book gives directions for making about fifty 
including Central America. Each description is ac- | substances, and is intended for college students with 
companied by annotations. - some knowledge of analytical chemistry. 


Blowpipe Analysis 
By FREDERICK HuTTON GETMAN, Instructor in Chemistry in Stamford High School. Cloth, 


16mo. Just Ready. 60 cents net. 


This little book is designed for use in high schools, and also to serve as an aid to college students in 
the study of qualitative analysis. 


THE MACMILLAN COMPANY, Publishers, New York. 
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The Macmillan Company’s New Books 


Outlines of Physical Chemistry 
By A. REYCHLER, Professor of Chemistry in the University of Brussels. Translated from the 
French, with the author’s permission, by JoouN McCrea, Ph.D., (Heid.). 
With 52 Illustrations. 12mo, Cloth, $1.00 net 


The Arithmetic of Chemistry 
BEING A SIMPLE TREATMENT OF THE SUBJECT OF CHEMICAL CALCULATIONS. By JOHN WAD- 
DELL, Ph.D. (Heidelberg), D.Sc. (Edin.), formerly Assistant to the Professor of Chemistry, 
University of Edinburg. Cloth, 16mo, 90c. net 
An accurate, simple and systematic treatment of the subject, arranged so as to make the text present a con- 
tinuous line of argument. Useful tables are appended, the French metric system, of thermometric scales, 
atomic weights, equations in frequent use, four-place logarithms, etc. 


The Spirit of Organic Chemistry 
AN INTRODUCTION TO THE CURRENT LITERATURE OF THE SUBJECT. By Prof. ARTHUR LACH- 
MAN, Ph.D., University of Oregon. With an Introduction by Prof. PAUL C. FREER, Pb.D., 
University of Michigan. Cloth, Cr. 8vo, $1.50 net 
‘‘The Spirit of Organic Chemistry’’ is a supplement to the standard text-book of the subject; it consists 
of selected chapters, historically and critically presented. The topics covered will be found to include nearly ali 
the fundamental problems and conceptions of this branch of chemistry. 


Experimental Morphology 

By CHARLES BENEDICT DAVENPORT, PH.D., Instructor in Zoology in Harvard University.. Parr 

I. Errects OF CHEMICAL AND PHYSICAL AGENTS ON PROTOPLASM. Cloth, 8vo, $2.60 net 

‘‘The material which is discussed has been well digested and is well arranged . . . andthe style is 
on the whole clear and concise. The book is a readable one for both the morphologist and physiologist.”’ 

—J. P. McMurrica in Science. 

II. Errects OF CHEMICAL AND PHYSICAL AGENTS ON GrowTH. Just Ready. Cloth, 8vo, $2.00 net 

The widespread interest in the study of the conditions of development and its experimental control makes it 
certain that this book will be welcomed by a large number of students of zoology, physiology, botany and agriculture. 
The general arrangement of the book is the same as that of Part I. 
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The Microscope and Microscopical Methods | 


7th Edition, Revised, 1899, Fully Illustrated, 
By SIMON HENRY GAGE, of Cornell University 


This book is a product of the laboratory and is designed | 


for actual laboratory use. 
scope and its accessories, microscopical methods, including 


It deals with the modern micro- | 


photo-micrography, etc., and has in view the especial needs | 
of students, teachers and professional men. Postpaid, $1.50 | 


COMSTOCK PUBLISHING CO., Ithaca, N. Y. 
A Petrotome, or Rock-Slicer, 


for economical cutting of rock-specimens and ornamental 
stones with great accuracy of adjustment; for use by Scien- 
tists, Lapidaries, and all workers in valuable mineral mate- 
rial. For descriptive circular, address 


W. B. DWIGHT, Poughkeepsie, N. Y., 


TIRED BRAIN 


Horsford’s Acid 


relieves the tired and con- 
fused condition of the brain 
after excessive mental ex- 


or the manufacturers, ° 
The C. H. Cowdrey Machine Works, ertion. 


LATEST TECHNICAL and other SCIENTIFIC BOOKS | It imparts to the entire 
We have just issued a v lete 96-page Clas- | > i 
sifled Caialogue of Electrical ‘Books, including system new life and energy, 

thereby increasing the ca- 


those most recently published. Copy free on ap- 
plication. Other catalogues in preparation. Any 

| pacity for mental and physi- 
cal labor. 


scientific book promptly furnished. When in 
Taken before retiring quiets 


doubt as to what you want, write us for advice. 
BATCHELDER BOOK CO., 220 Broadway, New York | 

the nerves and induces re- 
freshing sleep. 


Fitchburg, Mass. 


MONOGRAPHS ON ARTISTS| 


RICHLY ILLUSTRATED AND TASTEFULLY BOUND 
FOR THE CONNOISSEUR AS WELL AS THE ART STUDENT 


JUST OUT 
Rembrandt Van Dyke Raphae/ Holbein | 
159 Illus. 55 Illus. 128 Illus. 151 Illa | For sale by Druggists. 


81.50 each. Others in preparation. | 
LEMOKE & BUECHNER, Publishers, 812 Broadway, New York, 
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FLU OROSCOPES. 


Catalogues on Application. 
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(GENERAL ELECTRIC COMPANY, ) 


HARRISON, WN. J. 
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\ THE STUDY OF TREES OR WOODS 


Send your address. We will tell you of our ** AMERICAN 
woops ”’—a publication of the trees of the United States 
illustrated by actual specimens of the woods. (Samples of 
these specimens 10 cents. ) 
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SCIENCE. 
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| 


A WEEKLY JOURNAL DEVOTED TO THE AD- | 


VANCEMENT OF SCIENCE. 


Xntered in the post-office at Lancaster, Pa., as second-class 
matter. 


TERMS OF SUBSCRIPTION. 

Five dollars annually in advance: single copies 15 
cents. Subscriptions and advertisements should be 
sent to SCIENCE, 41 North Queen Street, Lancaster, 
Pa., or 66 Fifth Avenue, New York. 


The first three volumes of the new series can be 
supplied for $5.00 each, the fourth, fifth, sixth, 
seventh, eighth and ninth volumes for $2.50 each. 
The publishers will pay 20 cents each for the num~ 
bers of Feb. 15, 22, Aug. 2, 1895; Jan. 31, 1896. 


Published Weekly by 
THE MACMILLAN COMPANY 


Journal Applied Microscopy 


(MONTHLY ) 
$1.00 per year. 


The Only Publication of its Kind in English. 


ORIGINAL ARTICLES 


dealing only with the PRACTICAL SIDE of LABORATORY 
and MICROSCOPICAL work. 


A reference work for a!l workers in 
BIOLOGY, BOTANY, PETROGRAPHY, JIEDICINE and 
GENERAL MICROSCOPY. 
Over 
ONE HUNDRED CONTRIBUTORS 


representing the best Universities and Colleges. 


REVIEW DEPARTMENT. 
strictly up to date. 


Foreign $1.25. | 


| 
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General Monthly Resume of FOREIGN AND A/SIERICAN | 


LITERATURE bearing on Applied Microscopy. 


Published by 


PUBLICATION DEPARTMENT, 


BAUSCH & LOMB OPTICAL Co., | 


ROCHESTER, N. Y. 


| 


A JOURNAL OF EXPERIMENTAL AND 
THEORETICAL PHYSICS. 


CONDUCTED BY 


Edward L, Nichols, Ernest Merritt, and Frederick Bedell. 


XLIX. November-December, 1899. 
TABLE OF CONTENTS. 


The Physical Review. 


Frontispiece. 

On the Freezing Points of Aqueous Solutions of Non- 
electrolytes. E. H. Loomis. 

An Absolute Determination of the E. M. F. of the Clark 
Cell. HeENRy S. CARHART and KARL E, GuTHE. 

The Resistance Offered by Lron Wires to Alternating 
Currents. ERNEST MERRITT. 

On a Theorem of Clebsch’s. PAvL SAUREL. 

An Investigation of the Magnetic Qualities of Building 
Brick. O. A. and H. E, LAWRENCE. 

Note: Robert Wilhelm Bunsen. 

New Books: Hastings and Beach: A Text-Book of Gen- 
eral Physics; William Watson: Practical Physics 


Annual Subscription, $5.00. 


PUBLISHED FOR CORNELL UNIVERSITY 


THE MACMILLAN COMPANY 
66 Fifth Avenue, New York. 


The Season’s Best New Novels. 
Each, Cloth, $1.50. 


CANAVAN.—Ben Comee. A Tate or Rogers’ 
Raneers. By M. J. CANAVAN. 

CASTLE.—Young April. By Casris, 
author of ‘‘The Pride of Jennico.’’ 

CRAWFORD.—Via Crucis: A Romance or THe 
Sreconp Crusape. By F. Marton Crawrorp, author 
of ‘‘ Saracinesca,’’ etc. 

DIX.—Soldier Rigdale. How He Tue 
‘* Mayrtower’’ anp How He Servep Mires Stran- 
pisH. By Bevitan Marie Drx, author of ‘* Hugh 
Gwyeth, a Roundhead Cavalier.’’ 


GIBSON.—My Lady and Allan Darke. By 
CHARLES DoNNEL GIBSON. 
HEWLETT.—Little Novels of Italy. By Mav- 


rick Hewtertr, author of ‘‘The Forest Lovers,’’ 
‘¢ Songs and Meditations,’’ etc. 


LUTHER.—The Favor of Princes. By Mark 
Lee Luruer, author of ‘‘A Bitter Outery.”’ 

MASON.—Miranda of the Balcony. by A. E. W. 
Mason, author of ‘The Courtship of Morrice 


Buckler,’’ ete. 

SHERWOOD.—Henry Worthington, Idealist. 
By MarGarer Suerwoop, author of ‘‘ An Experi- 
ment in Altruism,’’ ‘‘A Puritan Bohemia,’’ ete. 

ZANGWILL.—They that Walk in Darkness. 
By Zanewitt, Author of ‘Children of the 
Ghetto,’’ etc. 
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The Teaching Botanist 


A MAnvat or INFORMATION UPON BoTANICAL INSTRUCTION, TOGETHER WITH 
OUTLINES AND DIRECTIONS FOR A COMPREHENSIVE ELEMENTARY COURSE. 


By WILLIAM F. GANONG, Ph.D., Smith College. 


Cloth. 12mo. Just Ready. $1.10 net. 


This work is intended to meet the rapidly increasing demand for information upon the teaching of Botany in 
its most modern and approved aspects. Though addressed primarily to teachers of elementary courses in high 


schools and colleges, it is nevertheless equally serviceable to teachers of the lower grades and of nature study. 
The first part contains chapters upon the theory of botanical teaching, methods, laboratory equipment, books, etc., 
while the second is chiefly devoted to outlines of useful exercises, and suggestions upon profitable topics, experi- 
ments and materials, together with full directions upon the practical teaching of the different phases of the subject. 


An Elementary Text-Book of Botany A Text-Book of Plant Diseases Caused by 


By Sipney H. Vines, M.A., D.Se., F.R.S., Fellow of Cryptogamic Parasites 
Magdalen College and Sherardian Professor of Botany By Georce Masser, F.L.S., Principal Assistant (Cryp- 
in the University of Oxford. togams ), Royal Herbarium, Kew. 


With 397 illustrations. 8vo. Cloth. $2.25 net. 12mo. Cloth. $1.60 net. 
The Evolution of Plants 
Untechnical, By DOUGLAS HOUGHTON CAMPBELL, Ph.D. Cloth, 12mo, 
Brief and Modern Professor of Botany of Leland Stanford, Jr., University, Calif. $1.25 


A sketch of the development of the vegetable kingdom, based upon the most reliable recent investigations. 
The work was not prepared, primarily, for botanical students, but rather as a summary of the more important 
facts bearing upon the evolution of plant forms, for those interested in the general problems of evolution. 

Chapters on the geological history of plants, the factors affecting their geographical distribution and the rela- 
tion of plants to animals, are also included. 


Professor Bailey’s Latest Books 


THE EVOLUTION OF THE PRINCIPLES LESSONS WITH PLANTS 
OUR NATIVE FRUITS OF AGRICULTURE SuGGesTions ror 


By L. H. Batvey, Professor of Hor- 
ticulture in the Cornell Univer- 
sity. 125 illustrations. $2.00. 


In this entertaining volume, the 
origin and development of the fruits 
peculiar to North America are inquired 
into. The conclusions reached cannot 
but be valuable to any thoughtful fruit- 


A Text-Book ror ScHoors 
Rurat Societies. Edited by L, H. 
Baitey, with contributions from 
his colleagues in the Cornell Uni- 
versity. 2 illustrations. $1.26. 
Presents the underlying principles 


of agriculture in clear, terse English, 
with illustrations. Full references are 


TERPRETING SOME OF THE COMMON 
Forms or Vegetation. By L. H. 
Baitey, Cornell University. 446 
illustrations by W.S. Hotsworrtu. 

Half Leather. 12mo. $1.10 net. 


“T unhesitatingly recommend the 
work to all who are interested in this 
fascinating science.”’ 

—New York Heraid 


grower. made to available literature. 


JONES—Jess: Bits of Wayside Gospel. By 
JenKIN Lioyp Jones, joint author with Wm. C. Gan- 
nett of ‘‘ The Faith that Makes Faithful,’’ Editor of 


Unity, etc, Cloth, $1.50 
‘One of the most delightful books of the year, redolent 
with fields and woods;. . . thrillingly suggestive of the 


higher spiritual verities.”—T7ridbune, Chicago. 


More Pot Pourri 
From a Surrey Garden 


GAYE—The Great World’s Farm. Some Ac- 
count or Nature's Crops AND HOW THEY ARE 
Grown. By Setina Gaye. With numerous illustra- 
tions. 12mo. Price reduced to $1.00 net. 
The University of California has commended this to its 

affiliated secondary schools for supplementary reading. 
‘One of the most delightful of these semi-scientific books 

which every one enjoys reading and at once wishes to own.’ 

—Journal of Education. 


The Solitary Summer Elizabeth and Her 


By the Author of Hlizabeth and 
Her German Garden.’ 


German Garden 


By Mrs. C. W. Earnie. Cloth, $2.00 Cloth, $1.75 
book for the shelf which holds than fascinating charming book.’”’—Literature. 


‘Elizabeth and Her German Garden’ with which is saying a great deal. The “We find ourselves in the presence of a 


Mrs, Earle’s first ‘Pot Pourri,’ of garden- 


author’s exquisite humor is ever whimsical, humorous, cultured, and very 
present, and her descriptions. . . womanly woman, witb . . a few friends, 


ing, cookery, poetry, and housekeeping. have a wonderful freshness and a garden to be happy in, and a slight 


A wholesome, entertaining book.” 


charm.’’—Glasgow Herald. 


touch of cynicism.”’—Zhe Academy. 
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The Macmillan Company’s New Books 


JUST READY. 
Price, $5.00 net. A New Edition, Cheaper but Unabridged of 
‘‘ The greatest and best book ever written about birds.’’—ELLIOTT COUES. 


Dictionary Birds 


BY Assisted by 
PROF. ALFRED NEWTON Hans F. Gadow, Ph.D. 
With Contributions From 
RICHARD LYDEKKER PROF. CHARLES S. ROY and 
Author (with Sir W. H. Flower) of ROBERT W. SHUFELDT 
‘‘ An Introduction to the Study of Mammals,’’ etc. Author of ‘‘The Myology of the Raven,’’ ete, 


COMPLETE IN ONE VOLUME. Med. 8vo. PRICE, $5.00, NET. 


“‘ It is far and away the best book ever written about birds. . . . the best ‘all-round’ book we have 
ever seen; the one that best answers the purposes of all readers; the one which conveys the most information 


per thousand ems ; the one which is freest from misstatements of any sort; the one which is most cautious and 
conservative in expression of opinions where opinions may reasonably differ; the one which is the most keenly 
critical, yet most eminently just in rendering adverse decisions. ’* From an extended review in The Auk 


“‘A very useful and concise volurne in which is to be found a vast amount of varied information.’” 
5.in Nature. 


A Text=-Book of the Embryology 


Of Invertebrates. By Dr. E. Korscuetrt, in the University of Marburg, and Dr. K. Herper, in the Uni- 


versity of Berlin. Vol. III. Just ready. 

Vol. I. Porifera,Cnidaria,Cteno- Vol. Il. Phoronidea, Bryozoa, | Vol. Ill. Arachnida, Pentasto- 

phora, Vermes, Enteropneusta, Ectoprocta, Brachiopoda, En- | midz#, Pantopoda, Tardigrada, 

‘ toprocta, Crustacea, Palzostra- | Onychophora, Myriopoda, In- 
Echinodermata. ea. | eecta. : 

8vo. Cloth. Pp. 375. $3.00, net. | 8vo. Cloth. Pp. 441. $3.25, net. 


Translated by Epwarp L. Mark, 
Ph.D., Professor of Anatomy, 
and Wm. McM. Woopworrs, 


Translated from the German by Maruiitpa Bernarp. Revised and edited 

with Additional Notes by Martin F. Woopwarp, London. 

Svo. Cloth. Pp. 484. $4.00, net. 5 tena well done that the book 1s like:y to remain for many years without 
‘‘The book has been in the hands ‘¢There can be no doubt that we have in this new treatise on Compara- 

of zoologists allover the world and tive Embryology one of those invaluable, indispensable works for the pro- 

is recognized as an excellent and duction of which authors receive the gratitude and esteem of their fellow- 
indispensable reference book.’’ workers in all lands. It is a truly first-rate book.”’ 

—Prof. Jacos Reiauarp in Science. —Professor E. Ray LANKEsTer in Nature. 


Part III. is Just Ready. Part 1V. Jn Press. 


Of Manand Mammals. By Dr. Oscar Herrwia, of the University of Berlin. Translated from the Third 
German Edition by Epwarp L. Mark, Ph.D., Hersey Professor of Anatomy in Harvard University. Sec- 


ond Edition, with 339 Figures in the Text and 2 Lithographic Plates. 8vo. Cloth. Pp. xvi+670. $5.25, net. 

‘¢ While it is in details largely confined to the study of mammals, there is so much of general embryology 
within its covers as to give it a value as a general text-book of vertebrate embryology. As such a text-book it is 
of the greatest value to a student and it is safe to say that at the present time there is no text-book so well de- 
signed to give the studeut a general knowledge of vertebrate embryology as the present one.’’—WScience. 

‘¢The Translator’: has been exceptionally well done, for the rendering is both accurate and smooth. . . 
The work has been welcomed by all embryologists and is highly esteemed by them, especially on account of the 
admirable presentation made by the author of many of the most interesting probiems with which their investiga- 
tions have to deal.’’— British Med. and Surg. Journal. 


THE MACIILLAN COMPANY, Publishers, New York. 
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NATIONAL GEOGRAPHIC MAGAZINE 


A JOURNAL OF GEOGRAPHY. 


Nap of the Transvaal 


(32x46 Inches) 


Showing the Main Roads, Railroads, Telegraph Lines, Rivers, Streams, Fords, 
Stations, etc., of the Present Seat of War in South Africa. 


Prepared Under the Supervision of the War Department. 


N. Y. Tribune: We cordially commend it as the most satisfactory and trustworthy of any we have seen. 
Necessary to every one who wishes to follow the movements of the British and Boer troops. 


Supplement to the NATIONAL GEOGRAPHIC MAGAZINE for December. 


25 cents a Copy. Sent on receipt of 25 cents in Stamps. $2.50 a Year. 
Corcoran Building, WASHINGTON, D. C. ° 


beg to announce that they have been officially appointed by Patents and Diplomas, 
which are displayed for public inspection at their warerooms, manufacturers to 


His Majesty, NICHOLAS lIl., THE CZAR OF RUSSIA 

His Majesty, WILLIAM IIl., EMPEROR OF GERMANY 
and the ROYAL COURT OF PRUSSIA 

His Majesty, FRANZ JOSEPH, EMPEROR OF AUSTRIA 
and KING OF HUNGARY 

Her Majesty, VICTORIA, QUEEN OF GREAT BRITAIN 

Their Royal Highnesses, THE PRINCE AND PRINCESS 
OF WALES and THE DUKE OF EDINBURGH 

His Majesty, OSCAR Il., KING OF SWEDEN AND 
NORWAY 

His Majesty, UMBERTO I., THE KING OF ITALY 

Her Majesty, THE QUEEN OF SPAIN 


The Steinway Pianos are universally acknowledged to be The Standard Pianos of the 
World, they serving as models to the entire piano-making industry, the Steinway system having 
been copied and adopted by almost every piano-maker. They are pre-eminently the best instru- 
ments at present made ; exported and sold in all art-centres of the world, and preferred for private 
and public use by the greatest living artists and scientists. 


Illustrated Catalogues mailed free on application. 


STEINWAY & SONS, Warerooms: Steinway Hall, 107-111 E. 14th St., New York 
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